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Networking: It’s Easier Than You Think 


Networking two computers doesn't cost much, is easy to do & has lots of 
benefits. We show you how it's done — by Greg Swain 
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PUBLISHER'S LETTER 


Putting those old 
computers to work 


This month we have three computer-related 
articles which emphasise the usefulness of older 
computers. The first is the article on network- 
ing, starting on page 4. This was prompted by 
an application in our office but is typical of 
situations which occur in small offices or homes 
with more than one computer. It is a boon when | 
printing from more than one computer is а - 
common requirement. 

The second article is the computer controlled power supply which starts on 
page 56. This is an interesting project because it can be built as a conventional 
power supply or as one which is under full control of a computer. Such a supply 
can be turned on and off or the voltage varied automatically. As well, the current 
drain can be recorded, which could be useful in some applications. 

The third article relates to the Digi-Temp which can monitor up to eight 
temperature sensors in different locations via two wires. Again, it can be built as 
a self-contained unit or it can be hooked up to a computer for logging applica- 
tions. It starts on page 80. On the same theme, next month we will publish a 
computer controlled message board. 

None of these applications require the latest Pentium-based machine but can 
use older 286, 386 or 486-based machines. They emphasise that the older 
machines still have a multitude of uses and don’t need to gather dust in the back 
of a closet. 

We are very conscious of the market pressures to upgrade computers, particu- 
larly with the advent of Windows 95 software which is so hungry for RAM and 
hard disc space. These pressures are bad enough in a commercial environment 
where it is almost mandatory to obtain the latest upgrades of every software 
package. Where it does seem unnecessary is with the tens of thousands of home 
machines which are seldom used to even a fraction of their potential. 

This was driven home to me just recently concerning the computer of one of my 
close relatives. She has a 100MHz Pentium machine with a large hard disc, quad- 
speed CD ROM, sound card and all the bells and whistles. It is only 12 months old 
and the video monitor has just failed. However, instead of getting the monitor 
repaired, she is seriously considering replacing the system with a 166MHz 
Pentium machine, partly because she has had a few hassles with the Windows 95 
setup and the sound card. 

I was flabbergasted, as you can imagine. For probably less than $100 the 
monitor could be repaired and a few hours or so spent optimising the Windows 95 
setup would be required to make it do all she could want. The difference in speed 
in upgrading to a 166MHz machine would be marginal — for much of the time it 
is merely used to play games. But she was being swayed by the market hype for 
the new machines. Such an outlook is extremely wasteful and yet all too common. 


Leo Simpson 
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This is all the hardware you need to network 


M 2—96 


12609020 m 
NOU ONn3 z 


two computers: two network cards, T-connectors 
(2), 50О terminators (2), and cable. 


etworking: it's 
easier than you think 


If you have two computers in your home 
or small business, why not network 
them? It's easy to do, doesn't cost much 
& has lots of benefits. 


By GREG SWAIN 


Many people now have two or more 
computers at home or as part of a 
small business. Typically, one machine 
will be an old 286 or 386 machine, 
while the other will be a 486 or even a 
Pentium machine with full multime- 
dia capabilities. 

Quite often, the older machine will 
have been pushed to one side and left 
unloved. As most people discover, it's 
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not worth selling an old computer. It 
might have cost $2000 three years ago 
but it’s not worth much today. It’s a 
fact — no-one wants to buy an old 
clunker. 

As a result, the old machine is no 
longer used or is relegated to a hum- 
ble word processing role. But there's a 
lot more that you can do with an obso- 
lete computer, as we shall see. 


For the price of a couple of cheap 
network cards and a few metres of 
cable, you can connect your two ma- 
chines together. This has a number of 
benefits, the most obvious being that 
you no longer have to “walk” floppy 
discs between machines to exchange 
files. In addition, networking can give 
each user access to the other compu- 
ter's hard disc drive — very handy if 
you're running short of space. 

Often, however, the older machine 
will be used as a file server or as a 
print server (or both). A *server" can 
generally be regarded as the central 
computer on a network, even though 
it might not be the most powerful 
computer in the group. Typically, it 
allows other users on the network to 
access common resources, such as a 
printer or files. In addition, users con- 


nected to a network can share their 
own resources with others on the net- 
work. You have a lot of flexibility in 
setting up a network – it's your choice 
as to what you share and with whom. 

You can even share different re- 
sources with different people. We 
won't get too complicated here, 
though. Instead, we'll confine our- 
selves to a simple two-computer net- 
work and show you how to install it 
and set it up. 


Network benefits 


Using an otherwise obsolete com- 
puter as a printer server can be a great 
time saver. Basically, the printer is 
connected to the server and the print 
job quickly spools onto its hard disc 
when ever you print from the remote 
machine. The server then takes over 
the printing job while you get back to 
work. 

If you do a lot of big printing jobs 
like mail merges or desktop publish- 
ing, the advantages of a print server 
will be obvious. You can quickly 
resume working on the new machine 
while the job is still printing. 

Alternatively, if both machines are 
used by different members of the 


Emma 


Each network card is installed in a vacant slot on the motherboard. On older 
cards, you will need to check jumper settings before plugging the board in. 
Later cards are usually configured after installation using software. 


household or business, there's no ar- 
gument over who gets the printer. Both 
can print jobs without swapping 
printer cables or unplugging and relo- 
cating the printer. 

Using an old machine as a printer 
server can also be an advantage if your 
new machine runs Windows 95 and 
you are unable to obtain a suitable 


printer driver. This is sometimes the 
case with older printers which are 
now considered obsolete. The way 
around this problem is to use the ex- 
isting Windows 3.11 printer driver on 
the old machine. 

Another area where a network is an 
advantage is if you have a fax/modem. 
By fitting the fax/modem to the older 


Checking Resources In Windows 95 


| System Properti 


Fig.1 (above) & Fig. 2 (right): you 
can easily check on available 
system resources in Windows 95 
by double-clicking the System icon 
in control panel, then clicking the 
Device Manager tab, selecting 
Computer and clicking Properties. | 


SMC EtherEZ (8416) Properties 


Communications Port (С0М2) 
Communications Port (COM1) 
Diamond Stealth 64 Video VRAM PCI 
Standard Floppy Disk Controller 
Printer Port (LPT1) 

System CMOS Areal time clock 

SMC EtherEZ (6416) 
Creative Labs Sound Blaster 16 or AWE-32 


SBSRRRES 


Fig.3: (above): the SMC8416 
card was a Plug and Play 
device and installed easily. 
If you get device conflicts, 
assign the resources man- 
ually using this dialog box. - 
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The computers are connected 
by first fitting the T-connectors 
to the BNC sockets on the 
networks cards and then 
installing the coaxial cable. 
The open end of each T- 
connector is then fitted with a 
50Q terminator, as shown at 
right. 


machine, your work will not be 
brought to a halt every time you want 
to send or receive files or faxes. 

We've already mentioned file shar- 
ing via a network as an advantage. 
Obviously, if you have people work- 
ing on both machines, a network 
makes it easy to swap files and pro- 
vides common access to various files. 
Essentially, you “map” the hard disc 
drive(s) or individual directories (fold- 
ers in Win95 talk) on the remote ma- 
chine so that they appear as local 
drives on your own machine. 

This can also be handy if the older 
machine lacks a CD-ROM drive. By 
sharing the CD-ROM drive on the new 
machine, the user of the older ma- 
chine can connect to it and use it just 
like a local drive. 


The hardware required 


You don't need much in the way of 
hardware for a simple network — just 
two network cards (one for each com- 
puter), a network cable, two *T" con- 
nectors, and a couple of 50Q termi- 
nators. 
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A typical NE2000-compatible net- 
work card (the most common type) 
costs about $50, although better units 
start from around $65. Low-cost cards 
will do for a basic installation, unless 
you are transferring large amounts of 
data and speed is important. 

There are several types of cable con- 
figurations available but it's easiest to 
use RG-58 coaxial cable fitted with 
BNC connectors. This type of cable is 
also known as thin-Ethernet cable and 
a 10-metre length will cost about $15. 
To that, you can add another $20 or so 
for the T-connectors and terminators. 

So for $150 or less, you should be 
able to buy all the hardware you need 
to network two computers. Of course, 
this will depend on the networking 
cards you buy and the length of cable 
required. 


Avoiding conflicts 


Generally speaking, a network card 
will fall into one of three categories: 
(1) software configurable plug and play 
(PnP), (2) software configurable and 
(3) hardware (jumper) configurable. 


The installation procedure for each 
varies somewhat but it's usually only 
a matter of following the instructions 
that come with the card. 

A software configurable card is set 
up after it has been installed in the 
computer, using a small utility pro- 
gram supplied on a floppy disc. By 
contrast, a hardware configurable card 
uses various jumpers to select the IRQ 
(interrupt request) address, the I/O 
port and sometimes the memory ad- 
dress. The idea is to choose settings 
that don’t conflict with other items of 
hardware before installing the card. 

Windows 95 makes it easy to check 
which resources are free. You do this’ 
by first double-clicking the System 
icon in Control Panel. You then select 
the Device Manager tab, after which 
you click Computer and the Proper- 
ties button (see Fig.1). This brings up 
the Computer Properties dialog box 
so that you can view current IRQ set- 
tings and address allocations (Fig.2). 

Windows for Workgroups offers no 
such facility but that really doesn’t 
present a problem. If you only have a 
bare-bones system, the factory default 
settings on the card will usually work. 
If some other item of hardware, such 
as a sound card, has been added, check 
its settings before configuring the net- 
work card. 

Ofcourse, you can always go for the 
well-proven trial and error approach. 
If everything still works after install- 
ing the network card, no changes are 
needed. If something stops working 
(eg, a sound card), simply change the 
IRQ setting and/or the I/O setting on 
the network card and try again. 

This approach is not as difficult as 
it sounds because there will only be a 
few settings to choose from. For ex- 
ample, most network cards only let 
you select between IRQ3, 5, 9, 10, 11, 
12 & 15. Be aware though that IRQ3 is 
reserved for serial port COM2 and will 
not be available unless this port is 
disabled. Similarly, IRQ11 is often 
claimed by a SCSI card (if one is in- 
stalled), while other IRQs can be allo- 
cated to a sound card. 

Obviously, the less hardware you 
have, the less chance there is for a 
conflict and the greater the chance 
that the default settings will work. 


Installing the network 

So how do you get a network up 
and running? Well, the procedure is 
quite routine and you should have no 


problems provided you install every- 
thing in a logical sequence. The proce- 
dure is as follows: (1) install the net- 
work cards and their software drivers; 
(2) connect the two computers together 
via a suitable cable; (3) nominate 
shared resources on one or both com- 
puters; and (4) connect to these re- 
sources via the network. 

Asan exercise, we recently decided 
to network a Pentium machine to an 
old 486 to simulate a typical home 
situation. And as would be typical of 
most home installations, two differ- 
ent operating systems were involved. 
The Pentium machine ran Windows 
95, while the old 486 ran Windows for 
Workgroups version 3.11. 

By the way, neither plain vanilla 
Windows 3.1 nor Windows 3.11 sup- 
port networking. Instead, you must 
have Windows For Workgroups, so 
check the operating system first if you 
intend networking an old machine. 
Alternatively, Windows 95 comes with 
full networking capabilities but be 
wary about installing it on a machine 
with limited capabilities — particu- 
larly if it only has 4Mb of RAM. 

On the hardware front, we already 
hada spare SMC8416BT network card, 
a suitable cable, and the necessary T- 
connectors and 50Q terminators. All 
we needed was a second network card 
and this was purchased from a local 
supplier for $50. It was a fairly nonde- 
script unit carrying an INET906BT 
type number and branded ExpertLan. 

Because the SMC8416BT is a Plug 
and Play (PnP) device, we chose to 
install it in the Pentium machine. 
When we subsequently rebooted, Win- 
dows 95 correctly identified the card, 
automatically assigned resources to it 
and asked for the Win95 CD-ROM so 
that it could install the appropriate 
driver. 

And that’s all there was to it — our 
first network card was functioning 
correctly. 

Of course, it's not quite that easy if 
you don't have a PnP card. In that 
case, Windows 95 won't automatically 
recognise the new card, so you have 
to install the driver yourself. You do 
that by double-clicking the Network 
icon in Control Panel, then clicking 
the Add button (see Fig.4) to bring up 
the Select Network Component Type 
dialog box. You then select Adapter 
and click Add to bring up a list of 
adapters. 

After that, you just follow the on- 
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Fig.4 (lef) first, 


| Ыссы. e ets N double-click the 
| | Network Setup icon - 
ee шахааны in the Network group 
= to bring up this dialog. 
` box, then click the | 


. Networks button. 


Fig.5 (right): select 
Install Microsoft 
Windows Network and 
click OK. When you 
return to the dialog box 
of Fig.4, the Sharing 
and Drivers buttons 
will no longer be 
greyed out. 


(33 Yos have the options of sharing your fles and printers with 

others. 
Yeu can use Нет and printers on Microsoft Windows NT, 
Microsoft LAN Manage: and other Microsoft-compatible 

Gq You can also install Windows support for an additional network: 
@ No additional network 


п Dow EE 


© Install Windows support for the following network only: 


Sharing x - 
 Fig.6 (left): you select 
the resources that you 
want to be able to share 
in this 2 box. 


| 23 Ва I want to be able to give others access to my files. 
Run ‘File Manager’ to share your files with 
others. 


| K=] Î i want to be able to allow others to print to mp printes(s). 
| Run ‘Print to share your ptinterfs) with 
Manager" your 


Fig.7 (right): click 
Drivers, then Add 
Adapter to install a 
driver for your 
network card. You can 
check the resources 
allocated by clicking 
the Setup button. 


г: NE2800 Compatible [NDIS2/NDIS3] 
TF Microsoft 
Y" IPX/SPX Compatible Transport with NetBIOS 


Fig. 8 авар the Start- | 

up and Password - 
settings can be 
changed later on by _ 
double-clicking the 
Network icon in 
Control Panel. - 


Fig.9 (right): this dialog 
box shows the various 
options available at 
start-up. These are the 
default settings and are 


typical for a basic pn LE 
network. Run Fastest Xusu Shared Fastest 
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Fig.10 (left): you 
share and/or | 
connectto — |0 
network drives | 


Windows for 


File Manager. | 


example) and | 

Share As brings | 
up this dialog | 
box. Note the | 

. options selected. 


11 


ij 


. Fig.12: clicking 
` Connect Network 
Drive at Fig.10 - 
brings up this 
dialog box, which 
|i! shows the 
| computers on the 
network. Here, 
| drives D: and R: 
| have been shared 
on the other 
(| computer and 
|| these can be 
_ selected in turn. 
and mapped to a 
local drive letter. 


Connect Network Printer... 


Stop Sharing Printer... 


. Fig.13: printers are shared and/or connected to in the same manner as 
directories, except that you t Manager. Note that you may have 
to first enable Print Manage: via the Control Panel | | 5 22 : 
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(or directories) in - 


Workgroups using 


screen instructions to install the driver, 
either from the on-screen list or from 
the floppy disc supplied with the card. 
Note that when you set up a network 
adapter, Windows 95 automatically 
sets up the other network components 
(Client, Protocol and Service), so you 
normally don’t have to worry about 
these. 

Just out of curiosity, we decided to 
take a look at the resources assigned 
to the SMC network card. As shown 
in Fig.3, it grabbed IRQ 9 and I/O 
range 0240-025F. By the way, if a con- 
flict is indicated here, you can use 
this dialog box to manually reassign 
the settings. 7 

The 486 machine with Windows 
For Workgroups was also straightfor- 
ward to set up. The INET906 is a 
software configurable network card 
and comes with IRQ 5 and I/O port 
300H factory defaults. It also comes 
with a configuration/diagnostics util- 
ity on a floppy disc but no drivers 
were supplied. 

In our case, we installed the card, 
then booted to DOS and ran the con- 
figuration utility. The default IRQ 
and port address settings were left as 
they were but we did select the thin 
Ethernet (BNC) connector instead of 
the default 10BASE-T (twisted-pair 
Ethernet) connector. 

Actually, we're not too sure whether 
this step was really necessary as some 
cards "auto-detect" the connector 
that's being used. Unfortunately, the 
manual offers no guidance here, which 
was why we decided to play it safe. In 
any case, the auto-detect function 
doesn't always work with some cards. 

Finally, we ran the diagnostic rou- 
tines and these confirmed that the 
card was functioning correctly — at 
least up until it is actually connected 
to the network. 


Software setup 


The next step was to boot the old 
machine and install network support 
and a suitable driver for the 
INET906BT card. This is done by first 
double clicking the Network Setup 
icon in the Network group. When the 
Network Setup dialog box appears 
(Fig.4), you click the Networks, Shar- 
ing and Drivers buttons in turn to: (a) 
install network support (Fig.5); (b) 
enable file and/or printer sharing 
(Fig.6); and (c) install the network 
driver (Fig.7). 

Because no driver was supplied 


with the INET906BT card, 
we chose the NE2000 Com- 
patible driver from the list 
in the Add Network Adapter 
dialog box. As it turned out, this 


worked without any problems but note 


that you can also install your own 
driver if one is supplied — again, it's 
just a matter of following the instruc- 
tions supplied with the network card. 

During the driver installation pro- 
cedure, a dialog box will appear ask- 
ing you to confirm the IRQ setting. 
This invariably shows a default IRQ 3 
setting and this should be altered if 
necessary, to agree with the card. 

After that, it’s simply a matter of 
clicking OK at the Network Setup 
dialog box, inserting various discs 
from the Windows For Workgroups 
set as requested, and following any 
other on-screen instructions. During 
the setup procedure, you will be asked 
to name the workgroup to which the 
computer is connected and you can 
use any name you like here (we chose 
the name “Silicon” for our two-com- 
puter workgroup). 


Logon dialog box 


When it’s finished installing the 
new software, Windows instructs you 
to reboot so that the changes can take 
effect. This brings up a logon dialog 
box, into which you can enter a logon 
name and a password (if you need 
one). You are then prompted to create 
a password-list file (this lets you auto- 
matically logon to resources that re- 
quire password access). 

If you want to change the logon 
name, just type a new name over the 
default. The usual practice is to name 
the computer after the person who 
will be using it. In our case, we named 
the Pentium machine “Greg” and the 
486 “John”. 

Don’t use passwords unless you re- 
ally feel it’s necessary. Having to type 
a password every time you boot Win- 
dows or connect to a shared resource 
can be areal pain. Certainly, you don’t 
need passwords in a home situation, 
unless you want to stop children from 
gaining access to certain files or re- 
sources. 

If you want to be able to boot into 
Windows without logon hassles, leave 
the password box blank, click yes 
when prompted to create a password 
list and then click OK. From then on, 
the machine will boot into Windows 
without the logon box appearing. 


Of course, you can always create or 
delete a logon password later on if 
you change your mind. You do that by 
double-clicking the Network icon in 
Control Panel to bring up the Microsoft 
Windows Network dialog box, after 
which you can change the logon pass- 
word and set various start-up options 
— see Figs.8 & 9. 


Running the cable 


Once the two network cards are up 
and running, the two computers can 
be connected together. This involves 
attaching the T-connectors to the BNC 
connectors at the back of each compu- 
ter and then connecting the coaxial 
cable. A 50Q terminator is then fitted 
to the open end of each T-connector. 

By the way, it’s quite easy to add 
extra computers into a thin-Ethernet 
network. All you do is connect the 
coaxial cable from one computer to 
the next in daisy-chain fashion. Note, 
however, that 50Q terminators must 
always be fitted to the open-ended T- 
connectors on the two end comput- 
ers. 


Sharing resources 

Atthis stage, the network is all wired 
up but before you can connect to any 
resources, those resources must first 
be shared. This is done in Windows 


For Workgroups using File Manager 
and Print Manager. 

Naturally, you can share as many 
directories as you want, or even share 
the entire C: drive. However, it's usu- 
ally best to keep other network users 
away from important system files. 

As an example, lets say that we 
want to share a subdirectory on drive 
C: of the 486 machine called "Data". 
To do this, you simply boot File Man- 
ager, click on the Data subdirectory, 
and then click Disk, Share As. The 
dialog box shown in Fig.11 appears 
and you can select the various op- 
tions. 

Note that the Reshare at Startup box 
has been checked because we wanted 
the resource to be shared each time 
the computer is booted. We also set 
the Access Type to Full so that we 
could alter files in shared directory. 

Once the Data directory on the 486 
has been shared, the Pentium user 
(Greg) can connect (map) that direc- 
tory as a local disc drive. The Pentium 
user will then have access to that di- 
rectory and everything in it, includ- 
ing subdirectories. We'll show you 
how to do that shortly. 

The procedure for connecting to a 
shared resource on the other compu- 
ter is equally straightforward. First, 
you select Connect Network Drive in 
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Network 


File and printer sharing for Microsoft Networks 


Sharing Resouces In Windows 95 


File and Print Sharing 


My Computer 


0- 8 ш A 


Removable Pod0262(R:} ConholPanel | Рийн: 
Duk {ЕЗ 


Fig.16: vou can share a disc drive (or a folder) 
by selecting it in My Computer, then clicking 
File, Sharing. Note that the R: drive has already 
been shared here, as indicated by the hand 
holding the drive icon. Printers are shared in 
exactly the same fashion. 


File Manager to bring up the dialog 
box shown in Fig.12. This shows all 
the computers on the network, in this 
case Greg (Pentium) and John (486). 
Next, you select the remote compu- 
ter (Greg) to view its shared resources. 
As can be seen, drives D: and R: (the 
CD-ROM drive) on this computer have 
been and we can select these in turn 
and map them to local drive letters. 
We mapped D: to local drive X: and R: 
to local drive R: on the 486 machine. 
A similar procedure is used to share 
and/or connect to network printers, 
except that you use Print Manager 
(Fig.13). If Print Manager hasn't been 
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enabled, you will have to enable it via 
the Control Panel. 


Windows 95 networking 


As one might expect, networking is 
even easier with Windows 95. When 
you install a network card, the Net- 
work Neighbourhood icon automati- 
cally appears on the desktop. Double 
clicking this brings up the back dialog 
box shown in Fig.14 and, if every- 
thingis working correctly, you should 
see all the computers on the network. 

Double clicking the remote compu- 
ter (John) shows the shared resources 
on this machine. In this case, the 


shared resources are an AST laser 
printer and the Data directory referred 
to earlier. The Data directory can now 
be mapped as a local drive on the 
Pentium machine by selecting it and 
clicking File, Map Network Drive, then 
choosing the drive letter and clicking 
OK. We chose to map \\John\Data as 
drive Z (note: the path on a remote 
computer always begins with a dou- 
ble backslash). 

Alternatively, you can connect (and 
disconnect) network drives via the 
icons on the toolbar of Explorer. 

There are several ways to share fold- 
ers (or disc drives). One way is via My 
Computer — you select the folder or 
drive you want to share, then click the 
File menu and click Sharing (Fig.16) 
to bring up the options dialog box. 
Alternatively, you can right click the 
resource in Explorer, select Properties 
from the menu, and click the Sharing 
tab from there. A printer can be shared 
in exactly the same manner. 

If you want to connect to a remote 
network printer, you can use the Add 
Printer Wizard via My Computer. The 
procedure is the same as when con- 
necting to a local printer except that 
you choose Network Printer when the 
wizard prompts you during the 
installation procedure. Alternatively, 
you can install a printer by double 
clicking on its icon in Network Neigh- 
bourhood. 

It might all sound a little involved 
but it's really much more complicated 
in the telling than in the doing. In 
reality, you can share, connect and 
disconnect resources on a network in 
a jiffy, using just a few mouse clicks. 
And that's true whether you're using 
Windows 95 or Windows For Work- 
groups. 

Once you have your basic network 
up and running, you can experiment 
with some ofthe communications fea- 
tures that networking offers, such as 
electronic messaging (Mail and Chat) 
and remote faxing. You will find all 
the advice you need in the Microsoft 
Windows manuals and in the help 
menus. The manuals also contain a 
wealth of information on networking 
in general so be sure to refer to them. 

Finally, it's best to disable file and 
printer sharing before removing a ma- 
chine from a network. If this is not 
done, the machine can take a long 
time to boot because it spends time 
searching for shared resources on a 
non-existent network. sc 
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MAJORITY of man-made 
emissions responsible for pol-. 
luting our cities come from cars, 


trucks and other road vehicles. These 
offer greater flexibility in the urban 
transportation sector than the other 
major land-based transport system, the 
railways, most of which are electri- 
fied today in cities and are therefore 
less polluting. 

As a result, the emphasis around 
the world is to make road vehicles 


less polluting. Significant advances’ 


have been made in recent times but in 
many areas, not enough: new legisla- 
tion in California, for example, will 
require 10% of all cars entering the 
market from 2003 to have zero emis- 
sions. 

Most large vehicles on the road to- 
day run on diesel fuel. Recently clean- 
air legislators have started calling for 
heavy vehicles to be more environ- 
mentally compatible. 

However, that is not simply a mat- 
ter of lowering air pollution levels 
through the reduced emission of ni- 
trogen oxides, hydrocarbons and sus- 
pended matter. Other factors such as 
the choice of materials, recycling po- 
tential and noise emissions have to be 
considered. 

Unless some breakthrough is made 
in the next few years, zero emissions 


(at least as far as the vehicle itself is 
concerned) translates to battery pow- 
ered vehicles. While battery power 
might become practical for cars and 
small vehicles, at the moment that is 
not the case, nor is it even on the 
horizon for larger vehicles carrying 
freight or passengers — trucks and 
buses, for example. 

In the past, a large-scale shift to 
electric drives has failed mainly due 
to suitable rechargeable batteries be- 
ing unavailable. For electric vehicles 
to travel acceptable distances without 
having to be charged too often, their 
batteries would have to be so large 
that they would seriously reduce the 
payload space. 

The best solution, at least in the 
foreseeable future, is a hybrid vehi- 
cle, one which can operate from bat- 
tery power in areas where zero emis- 
sions are required (eg in central cities) 
but switch to conventional or non- 
conventional motorised propulsion 
(albeit of low pollution) outside those 
areas. 

Conventional internal combustion 
engines (diesel or petrol) are not re- 
ally a proposition because even the 
best designs cannot, at least currently, 
achieve low enough pollution levels. 
One proposal by ABB and Volvo is for 
a high performance hybrid drive con- 
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supply | 


‘switch’ pedal 


sisting of a gas turbine, a high speed 
generator and a battery. This new drive 
is designed to meet the stricter re- 
quirements of future clean air legisla- 
tion. 

ABB & Volvo have produced two 
15-tonne concept vehicles using such 
drives. The Environmental Concept 
Truck and Bus (ECT and ECB) were 
both designed especially for use in 
urban areas. 


Development goals 


To be commercially acceptable, hy- 
brid vehicles have to perform as well 
as any modern, conventional road ve- 
hicle. Therefore a hybrid bus must be - 
capable of about the same perform- 
ance as a ‘normal’ city bus. 

The concept vehicles were designed 
for a speed of 100km/h on the level 
and 80km/h on a 2% gradient (1 in 
50). This meant that the drive needed 
a continuous output of 100kW and a 
maximum output of 150kW. The same 
maximum output, although only fora 
short time, is also required when the 
vehicle is run off the battery alone. 

In a hybrid drive vehicle, the gas 
turbine can be shut down and the 
vehicle run from the battery alone; ie, 
with zero emissions. The battery-only 
range specified for the hybrid truck 
was 25km, with a minimum of 5km 


Motor controller (MPS) 


Inverter 57 |. 


Fig.2: low-emission concept bus and truck, each with a hybrid drive developed especially for urban service. The 
hybrid drive used in each case is an in-line unit consisting of three batteries, a gas turbine and high-speed generator 
mounted on the same shaft, and the electric rear-axle transmission. Hybrid drives reduce pollutant emissions and 
allow vehicles to be run on just batteries, for example in designated zero-emission zones. 


for the hybrid bus. Such a bus could 
start its journey in the centre of a city 
on battery power alone, with the gas 
turbine only coming on line outside 
the central business district. 


Parallel or series drive? 


Hybrid drives can have either a par- 
allel or series (in-line) configuration. 
With a parallel unit, either (or both) 
the electric motor and combustion 
engine can power the vehicle, the 
driver (or a computer) switching be- 
tween each as required. In an in-line 
configuration the vehicle is always 
powered by the electric motor, the 
combustion motor either supplying 
the motor current or keeping the bat- 
tery charged, or both, or neither (where 
battery power alone is used). 

The hybrid drives installed in the 
concept vehicles employ an in-line 
arrangement and were developed 


jointly by Volvo Aero Turbines „<° 


and ABB Hybrid Systems 
in Sweden. 

The hybrid drive 
consists of a gas 


turbine and high-speed generator. Bat- 
teries form the second energy source. 
The drive was developed and designed 
on the basis of experience with the 
Volvo's 1992 ECC (Environmental 
Concept Car) with gas turbine drive. 

The power plant’s gas turbine con- 
sists of the turbine itself, a compres- 
sor, a combustion chamber and a heat 
exchanger. Besides recovering heat 
from the exhaust gases, the heat ex- 
changer also acts as a noise suppres- 
sor. 


Gas turbine 


A gas turbine engine burns fuel more 
completely than an inter- 
nal combustion engine, 


ui 


resulting in lower emissions. In prin- 
ciple, a gas turbine can be run on 
virtually any type of liquid or gas- 
eous fuel. 

Ethanol (ethyl alcohol) was chosen 
for the concept vehicles. Ethanol is a 
biofuel, obtainable from vegetable mat- 
ter and is a natural, renewable and 
abundantly available resource. Unlike 
fossil fuels, it is environmentally neu- 
tral in terms of its CO? emissions and 
therefore does not contribute to global 
warming. In addition, NO, emissions 
are one tenth of those of modern die- 
sel engines. Suspended particle emis- 
sions are also marginal. 

The vehicle management computer 

determines the actual power re- 
quirement which, since 
it depends on the 


Fig.3: the High Speed generator (HSG) 


' power module for hybrid vehicles 


consists of a gas turbine and a high 
speed generator mounted on the same 
shaft. Ethanol is used as fuel. 
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The dashboard consists of a main display and two ‘satellite’ units mounted | 


either side of the steering column. 


traffic situation and the driving style, 
can vary greatly, particularly in a city. 

The rotational speed of the turbine 
can vary between 50,000 and 70,000 
rpm, corresponding to a generator 
output of 30-110kW. 


High-speed generator 


As the turbine and generator are on 
the same shaft, the output of the gen- 
erator can be easily regulated by vary- 
ing the rotational speed of the turbine 
as the two are directly proportional. 
At 70,000 rpm, the line-to-line volt- 
age is 450V. 

Excitation is by a permanent mag- 
net and with an air-gap wound stator. 
Because of the high rotational speed, 
(circumferential speed is approxi- 
mately 230m/s) the magnetic, electri- 
cal and mechanical stresses at the pe- 
riphery are very high. However the 
design takes care of this. 

The high-speed rotor has a cylin- 
drical, diametrically magnetised two- 
pole permanent magnet encapsulated 
in a high-strength cylinder made of 
austenite steel. NdFeB with a specific 
energy density of 310 kJ/m? is used as 
the magnetic material. The choice of 
cylindrical magnet and magnetic cir- 
cuit allows an operating point which 
lies close to the maximum energy den- 
sity. Since the compressor and tur- 
bine are also mounted on the same 
shaft, the encapsulation ofthe magnet 
improves the rigidity of the rotor. 

The water-cooled high-frequency 
stator has a three-phase ring winding 
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consisting of litz-wire stranded con- 
ductors with 3,780 insulated fila- 
ments. Punched magnetic sheet steel 
laminations, 0.2mm thick, make up 
the stator core. This is heat-treated in 
a special way to ensure very low hys- 
teresis losses. The wound stator is 
encased in epoxy resin with boron 
nitride added to increase its thermal 
conductivity and strength. 

Low losses in the rotor and the low 
core losses in the stator result in the 
generator having an efficiency of about 
96 percent. Although the high fre- 
quency of 1,170Hz causes additional 
losses in the stator, these can easily be 
dissipated. A filter limits the harmonic 
losses in the rotor. 

The generator also acts as a starting 
motor during run-up of the gas tur- 
bine. It is fed with AC power at an 
increasing frequency and amplitude 
until the gas turbine is able to con- 
tinue under its own power. 


NiMH battery 


Nickel-metal hydride (NiMH) bat- 
teries developed by Varta Batterie AG 
are fitted to the concept vehicles. 
These are only half the size of conven- 
tional lead-acid batteries and have 
considerably less impact on the envi- 
ronment than either lead-acid or NiCd 
batteries, a fact which also applies to 
their recycling. 

Since NiMH batteries of the size 
and capacity required for heavy vehi- 
cles are still not yet available, three 
units were connected in parallel. 


The displays shows the drive mode 
(battery or hybrid), fuel consumption, 
outside temperature, etc. 


== 


Instead of an ignition key, a personal 
magnetic card is inserted to start the 
hybrid truck. 


During hybrid operation, the bat- 
teries are charged at a relatively fast 
rate — from 20% to 80% in just 20 
minutes. The batteries can also be 
charged from the mains which means 
that a bus could start its day fully 
charged using low cost (off peak) elec- 
tricity. 


Transmission 


Because the transmission is elec- 
tric and the electric motor acts di- 
rectly on the rear axle, a gearbox is not 
necessary. During braking, the elec- 
tric motor functions as a generator. 
Instead of the braking energy being 
lost as heat, it can be fed back to the 
battery. In addition braking is 
smoother and the brake linings are 
subjected to less wear. 

Slight pressure applied to the brake 
pedal will at first cause the vehicle to 
be braked electrically; normal braking 
takes place only when stronger pres- 
sure is applied. The drive motor can 
brake with the same force as it can 
accelerate; only a small portion of the 
energy is lost during charging and 
discharging of the battery. 


Two drive modes 


An in-line hybrid vehicle is always 
driven by electrical energy, which- 
ever of the two possible modes — hy- 
brid or just. battery — is chosen. 

In the hybrid mode, the vehicle is 
propelled by the electric motor pow- 


ered primarily by the high speed gen- 
erator. When only a small amount of 
power is required there will be a sur- 
plus of energy, which will be stored in 
the batteries. When the power level 
required is higher than can be sup- 
plied by the HSG (approx. 110kW), 
the batteries provide additional en- 
ergy. The combined maximum output 
of the HSG module and batteries is 
142kW. 

The driver can choose between au- 
tomatic (ie, with the turbine switched 
on and off as a function of the battery 
charge status) and continuous turbine 
operation. In the latter case, if the 
batteries are fully charged the turbine 
runs at no load. 


The vehicle body 


Electric transmission makes it pos- 
sible for the driver’s cab to be posi- 
tioned just 60cm above road level, 
allowing eye contact between the 
driver and other road users as well as 
pedestrians. The transmission com- 
ponents are mounted in the roof of the 
bus. This enables its length to be re- 
duced by 1.5m compared with con- 
ventional diesel-powered buses with 
the same number of seats. 

Instrumentation is simplified com- 
pared to a normal heavy vehicle. It 
consists of a main unit in the middle 
of the dashboard and two ‘satellite’ 
units, one on each side of the steering 
column and fixed permanently to it. 
Since these two units move with each 
new setting of the steering wheel, they 
remain at the correct distance from 
the driver. 

Other instruments show the power 
consumption, battery charge, fuel con- 
sumption and the remaining distance 
that can be travelled 

The headlights bear special men- 
tion. They consist of gas discharge 
and special UV lamps which allow 
the driver to see twice as far in the 
dark. Light-emitting diodes, which 
turn on much faster than ordinary 
filament lamps, are used for the turn 
indicators, side-marker lamps, rear 
and brake lamps. 

Drivers of vehicles following at a 
safe distance will therefore gain an 
extra five metres in which to respond 
if the hybrid vehicle driver has to 
brake sharply. 

Driving the vehicle is unusual: in- 
stead of turning an ignition key, the 
driver inserts his personal magnetic 
card into the card reader. A symbol (a 


Concept Truck & Bus Specifications 


HSG module 
Output 
Efficiency at full load 
Emissions 
Suspended particles 


NiMH batteries 
Nom. energy storage capability 
Rated voltage 
Rated capacity 


Electric rear-axle drive 
Continuous rating 
Maximum rating 
Maximum torque 


Vehicle 
Efficiency at full load 
Total efficiency at full load 
Top speed on 1:50 gradient 


Range in zero-emissions mode 25km 


Weight (approx values) 


HSG module (turbine + generator) 


Electric motor 


Power electronics and servo-drives 


Batteries 
Cable 
Cooling plant 
Total 


red truck) lights up on the dashboard 
to tell the driver that the starting pro- 
cedure has begun. 

Once the batteries have been 
switched into circuit, a quick check is 
automatically made of the system com- 
ponents to ensure that they are func- 
tioning properly. When the operating 
voltage has risen to 600V, the auxilia- 
ries are switched on. After a few sec- 
onds, the red ‘truck’ symbol changes 
colour to show that the hybrid vehicle 
is ready. 

The driver releases the handbrake, 
turns the selector switch to D for drive 
and presses the accelerator, upon 
which the bus starts to move smoothly 
and quietly. At this point, the turbine 
has still not started up. 

Next to the selector switch is.a 
changeover switch for the different 
drive modes. In the hybrid mode, the 
turbine starts automatically. All that 
the driver hears is a humming sound 
at a pitch which stays the same re- 
gardless of vehicle speed. 


94kW 


Truck Bus 
110kW 110kW 
32%6 32% 
0.5g/kWh 0.5g/kWh 
0.050/КМ/П 0.05g/kWh 
72kWh 45kWh 
400V 250V 
3 x 60Ah 3 x 60Ah 
94kW 
142kW 142kW 
2850Nm 2850Nm 
85% 85% 
27% 27% 
80km/h 80km/h 
>5km 
400kg 400kg 
100kg 100kg 
500kg 500kg 
1800kg- 1100kg 
100kg 100kg 
200kg 200kg 
3100kg 2400kg 


Since only very few operations, in- 
volving just a small number of con- 
trols are necessary, the driver can con- 
centrate on the traffic. This also gives 
the hybrid vehicle a safety edge over 
conventional vehicles. 

Hybrid drives help to reduce the 
environmental burden being imposed 
by increasing road traffic. Both of the 
concept vehicles have been used to 
test a whole series of innovations, in- 
cluding active suspension, all-wheel 
power steering and new lighting tech- 
niques, some of which are found at 
present only in sports cars or in test 
vehicles. At the same time the project 
has given the industry a further op- 
portunity to demonstrate what it has 
to offer today to the transportation 
sector. sc 


Acknowledgement: the photographs 
and much of the original text in this 
article appeared the June/July 1996 is- 
sue of ABB Review, published by Asea 
Brown Boveri Ltd. 
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Stop blowing 
incandescent lights 


Are you constantly blowing incandescent 
lamps? The chances are that your mains voltage 
is higher than normal. If so, this article presents 
an effective solution, using a cheap and readily 
available 50VA transformer intended for low 


voltage halogen lights. 


By LEO SIMPSON 


Everyone knows the frustration 
when an incandescent lamp blows. 
Its dark. You can’t see. You try flip- 
ping the switch up and down several 
times. Yep, it don’t work. Have we got 
any spare bulbs? Hmm ... now where 
did I put them? 

Come to think of it, where’s that 
@$#%$ candle! 

For many people, this scenario hap- 
pens too often to be funny. Replacing 
bulbs frequently is not only a frustra- 
tion, it becomes quite expensive, es- 
pecially ifthey are special shapes such 
as reflector, candle, fancy round, globe 
or any of the Edison screw types. 
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Modern homes with cathedral ceil- 
ings and the like also pose a real dan- 
ger in simply getting up there to change 
the things! 

If you have this problem then it is 
probably because your mains voltage 
supply is above 250VAC. 

Why does it happen? The nominal 
mains supply in Australia is 240V, 
+6%. By and large, the supply au- 
thorities do a pretty good job of keep- 
ing to this figure. But if you’re un- 
lucky enough to live at the start of a 
long cable run (and the supply voltage 
at the far end must be kept high enough 
to be usable) the chances are the volt- 


age at your place is on the high side, 
typically well above 250VAC. 

A 596 increase in mains voltage 
above the nominal 240VAC (ie, to 
252VAC) will typically result in a re- 
duction in incandescent lamp life of 
3096 or more. With 12V halogen lamps, 
it is even worse; a 596 increase in 
voltage above 12V results in half the 
normal lamp life! 

It is possible to buy incandescent 
lamps rated for operation at 255VAC 
(eg, Philips High Voltage GLS) but 
they are only supplied in the standard 
shape and they are not widely avail- 
able. Not only that, they are more 
expensive than "garden variety" lamps 
from your local supermarket. 

The only way to cure this problem 
of short lamp life is to reduce the 
mains voltage to around 240VAC. Now 
you can bet that your local electricity 
supply authority is not going to be too 
helpful in this regard so itis up to you 
to fix it. But how? 

One way is to use a standard light 
dimmer. When setto maximum bright- 
ness, a dimmer will reduce the mains 
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voltage by about 2VAC. To reduce 
250VAC to around 240VAC, you need 
to set the dimmer knob at about 25? 
less than the full brightness setting. 
And then you need to remember to 
leave it at that setting otherwise the 
lamp will get almost the full voltage. 

Incidentally, you may have noticed 
that lamps fitted with dimmers last 
significantly longer than lamps which 
are simply switched. This is because 
turning up a dimmer from zero to full 
brightness, even quite quickly, effec- 
tively "soft starts" the lamp. 

Clearly, though, having a dimmer 
on every lamp in your home is not 
practical. There is a better way and it 
involves using a cheap and readily 
available 50VA 12V halogen lamp 
transformer. 

As the description suggests, these 
transformers are designed simply to 
drive a 12V 50W halogen lamp but we 
are about to describe their use as a 
step-down auto-transformer and in 
this mode they can drive up to 1000 
watts of 240VAC incandescent lamps. 
How can this be? It is nota trick, nor is 
it a new idea. 

In principle, the 12V secondary 
winding of the transformer is con- 
nected in series with the 240V pri- 
mary, as shown in Fig.1. In effect, this 
produces a 252V winding with a tap 
at 240V. The total current drawn by 
the transformer will be sum of the 
primary current Ip and the load cur- 
rent Ij. 

Notice that the load current Ij, only 
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Fig.1: the auto-transformer 
concept, showing how the | 
heavy load current only flows 
in the low voltage winding. | 
This means that a 50VA 
transformer can supply a 1kW - 
load. гаг 


flows through the 12У winding of the 
transformer. Since the 12V winding is 
rated at 50VA this means that it can 
carry 4.17A (50/12 = 4.17A). The pri- 
mary winding, by contrast, carries just 
a fraction of this current, by trans- 
former action. Typically, this amounts 
to a few hundred milliamps, compris- 
ing a magnetising current of about 
100mA and the “transformed” sec- 
ondary current, of about 200mA. 

Hence, although the transformer is 
only rated to deliver 50VA (ie, 50 
watts) when connected as a conven- 
tional step-down transformer, in this 
auto-transformer connection it can 
deliver 1000 watts (240V x 4.17A = 
1kW). 

By the way, the VA term: used to 
describe transformer ratings is derived 
from “volt-amps”. It is not quite the 
same thing as watts but in this appli- 
cation 1VA is equivalent to 1 watt. 

Such a 50VA transformer would be 
able to supply the lighting for several 
rooms in a typical home or even as 
much as half the total lighting load in 
a small home. 

The 50VA transformer in question 
is made by Atco Controls Pty Ltd and 
is listed as their type LVL43-2. It has 
short circuit protection and a built-in 
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self-resetting thermal cutout. Atco 
Controls Pty Ltd is a major manufac- 
turer of fluorescent light ballasts and 
this transformer evidently makes use 
of standard ballast laminations, bob- 
bins and other hardware. In addition, 
as can be seen, the transformer is sup- 
plied with a complete plastic shroud. 

The transformer is intended to be 
permanently wired into household 
wiring circuits and would normally 
be installed in the ceiling space of a 
home. That is how we envisage it will 
be used in this auto-transformer ap- 
plication as well. 


Connecting the windings 


Fig.1 shows the concept of the auto- 
transformer connection while Fig.2 
shows the actual connection circuit 
in atypical installation. Note the black 
dots on the two windings to indicate 
polarity. The 12V secondary winding 
must be connected the right way 
around for the transformer to provide 
a step-down function. If the primary 
winding is connected the wrong way 
around, it will provide a step-up func- 
tion and that is definitely not what we 
want! 

While Fig.2 shows dots to indicate 
winding polarities, no such polarity 
indications are provided on the speci- 
fied transformer because normally 
they are not necessary. This means 
that the connection will be a matter of 
trial and error: connect it up, power it 
up and check the voltage with a multi- 
meter. 


Electrician's job 

What we are suggesting is that typi- 
cal homes will need between one and 
four of these 50VA transformers to 
supply the full lighting circuit. Typi- 
cally, two transformers will be re- 
quired for an 8A lighting circuit; three 
transformers for a 10A circuit; four 
transformers for two 8A circuits and 
so on. 

If you have alot of fluorescent lights 
in your home, we suggest that they are 


. Fig.2: a typical installation 
will use two step-down 
auto-transformers to 

Loap | Supply an 8A domestic 

kw lighting circuit. | | 
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All wiring should be run in 1.5mm? twin and earth TPS (Tough Plastic Sheath- 
ed) cable and be properly anchored. Note that the work must be carried out by 


a licensed electrician. 


not run from the step-down trans- 
former. For a start, the life of fluores- 
cent lights is not seriously prejudiced 
if the mains voltage is high. Secondly, 
since domestic fluorescent light fit- 
tings do not have power factor correc- 
tion capacitors, there is significant 
phase lag between the voltage and 
current in the ballast and this could 
lead to additional heating in the step- 
down transformer. 

Incandescent lights with dimmers 
may be run from the reduced mains 
voltage without problems. 

Since the transformers will be per- 
manently wired into your home light- 
ing circuits, they must be installed by 
a licensed electrician. Furthermore, 
the transformer will be continuously 
powered; not switched. As we see it, 
they could be installed on your switch- 
board, if there is room, or in the ceil- 
ing space. 

Either way, the lighting circuits will 
need to be split, so that the trans- 
former never supplies more than its 
rated current. 

Note that you can purchase higher 
rated 12V halogen lamp transformers, 
in ratings of 75VA, 100VA, 160VA, 
200VA and so on but it is not eco- 
nomic; compared to the low price of 
the 50VA type. We purchased our sam- 
ple transformer at $18 from a branch 
of Cosmo Lighting in Brookvale but 
they are widely available from light- 
ing suppliers everywhere. 


How to do it 


While a licensed electrician must 
do the actual wiring installation, a 
number of electricians looked blank 
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when we described the concept. 
Therefore we are featuring photos ofa 
dummy installation. All wiring must 
be run in 1.5mm? twin and earth TPS 
(Tough Plastic Sheathed) cable, prop- 
erly anchored etc. 

The dummy installation shows the 
transformer primary and secondary 
connections are taken via the sheathed 
cables and all terminations are done 
inside a standard junction box. When 
the wiring is done, it is essential that 
the output voltage is checked with a 
multimeter to ensure that the trans- 
former has been connected properly 
to step down. 

For example, we had to check our 
own dummy installation. When check- 
ed, we had 250VAC in and 264VAC 
out. As we also had a 60W bulb wired 
in asocket across the output, it glowed 
rather brightly! We then disconnected 
the power, swapped the transformer 
secondary connections and checked 
the output again. This time it was 
250VAC in, 236VAC out; all correct. 

It is also a good idea to mark the 
input and output cables, IN and OUT, 
so that there is no confusion about the 
installation. Finally, it is a good idea 
to put a label on the junction box, 
indicating that it is providing a step- 
down function. That way, if another 
electrician comes upon the installa- 
tion at some time in the future, there 
will be no confusion about the pur- 
pose of the transformer. 

We do not recommend any other 
transformers for this application un- 
less they are designed for permanently 
wired applications and have com- 
pletely shrouded connections. The 


transformers must have free air flow 
around them, unimpeded by any ceil- 
ing insulation material, otherwise they 
will overheat and may be subject to 
nuisance tripping of their thermal cir- 
cuit breakers. 


Running hot 


Note that when fully loaded, the 
transformers do run quite hot. While 
it is difficult to put an actual figure on 
it, we would expect the metal lamina- 
tions to run at about 50°C above ambi- 
ent at full load. When you consider 
that above-ceiling temperatures can 
easily run above 50°C in summer, the 
winding temperatures of these trans- 
formers can be expected to run at 
around 120-130°C! They are designed 
for it. 

As a mitigating factor, normal house- 
hold lighting circuits seldom, if ever, 
run at full capacity and neither will 
the transformers in this application. 
Another mitigating factor is that the 
lights are normally used at night when 
it is cooler in the ceiling anyway! 

We tested our sample transformer 
with a 1kW bar radiator and found 
that it stepped our 249VAC supply 
down to just under 236VAC. With 
smaller loads, there was a greater step- 
down. For example, with a 60 watt 
lamp load, the step down was just 
over 14V, from 249VAC to under 
235VAC. 

To recapitulate, if your mains sup- 
ply is consistently above 250VAC, it 
is worth installing these 50VA trans- 
formers as described above. 

By the way, even though they are 
permanently powered, the no-load 
power draw is quite low, of the order 
of several watts so the cost of opera- 
tion is negligible. SC 


COMPUTER CONTROLLED 
STEPPER MOTOR DRIVER KIT 
PCB and components kit plus 
information booklet and IBM software. 
Includes two stepper motors: $44 
Cable and power supply not included. 


LASER POINTERS 

Two 5mW at 660nm (very bright!) 
laser pointers. One a small flat plastic 
case, the other in a small metal 
cylindrical case fitted with a keychain. 
Greatly reduced prices: $55 ea 


UV MONEY DETECTOR 

Small complete unit with cold cathode 
UV tube, works from two AA batteries 
(not supplied). Inverter can dimly light 
a 4W fluoro tube: $5 ea or 5 for $19 


GEIGER COUNTER KIT 

Based on a Russian Geiger tube, has 
traditional ‘click’ to indicate each 
count. Kit includes PCB, all onboard 
components, a Money Detector (see 
above), speaker and YES, the Geiger 
tube is included: $30 


PIR MOVEMENT DETECTOR 

Commercial quality 10-15M range PIR 
movement detectors. Second hand, 
tested and guaranteed, have relay 
contact outputs, a tamper switch and 
operate from 12V DC. Compatible 


with standard alarm systems. 
Includes circuit: $10 ea or 4 for $32 
PIR SENSORS 


Dual element Heinam LH1958 sensor 
plus fresnel lens: $5 or 5 for $20 


PIR CASE FOR CCD 

Used cases from PIR movement 
detectors, with Fesnel lens and PCB. 
Ideal as a case to conceal a CCD 
camera: $2.50 ea or 4 for $8 


PLASMA EFFECTS SPECIAL 

Ref: EA Jan '94. PCB and all on-board 
components (flyback transformer 
included), апа instructions: $28 
Amazing results if used with a 
non-functional but gassed laser tube, 
available for an additional $14 if 
purchased with the plasma kit. 


RARE EARTH MAGNETS 

Very strong!!! Zinc coated. Cylindrical: 
7 x 3mm, $2 (G37) 10 x 3mm: $4 
(G38), toroidal 50mm outer, 35mm 
inner, 5mm thick: $9.50 (G39) 


IR REMOTE CONTROL TESTER 
Kit includes a blemished fibre optic 
coupled IR converter tube and our 
night vision HT power supply kit. The 
tube responds to IR and visible light, 
and can 'see' the output of an IR 
remote control: $30 


LED FLASHER KIT 

3V operated 3-pin IC that flashes 1 or 
2 high intensity LEDs. Very bright and 
efficient. IC, two high intensity LEDs 
and small PCB: $1.50 ea, 10 for $12 


SIMPLE MUSIC KIT 

ЗУ, З-ріп IC plays a single tune. Two 
ICs that play different tunes, speaker 
and small PCB: $3 ea, 10 for $25 
MAGNIFIERS - LOUPES 

Small jewellers eyepiece: $3, 30mm 
loupe: $8, 75mm loupe: $12, 
110mm loupe: $15. Set of one each 
of these magnifiers: $30 


VISIBLE LASER DIODE KIT 


Redesigned 5mW 660nm visible laser E 


diode kit so the PCB fits into a new 
hand held case (supplied). Complete 
pointer kit (with case) at a REDUCED 
PRICE of $35. A similar kit with a 
5mW 635nm laser diode: $85 (NEW 
LOW PRICING) 


STEPPER MOTOR PACK 
Pack of seven mixed stepper motors. 
Save 50%! All new: $36 


POWER MOSFETS 

IRFZ44 N-channel MOSFETs at a 
realistic price. 60V (max), 0.028 ohm 
on-resistance, 50A (max). TO220AB 
package: $4 ea, 10 for $30 


MINIATURE FM TRANSMITTER 

Very small ready-made FM transmitter 
in a small black metal case. Powered 
by a 1.5V watch battery (included), 
has an in-built electret microphone. 
Tuning range: 88 to  108MHz 
(adjustable). Range approx 50m: $32 


SOLID STATE PELTIER DEVICES 
12V 4.4A, can be used to make a 
thermoelectric cooler - heater. Basic 
info included: $25 12V DC fan: $8 


IR REPEATER KIT 

Extend the range of existing remote 
controls up to 15m and/or control 
equipment in other rooms: $18 


VISIBLE LASER DIODE MODULE 
5mW/650nm laser diode module with 
adj. focus, ideal for making a 
complete disco laser with other 


components listed here: $70 


ARGON-ION HEADS 

Used Argon-lon heads with 30-100mW 
output in the blue - green spectrum. 
Head only supplied. Needs 3V/15A 
AC (for filament) and approx 
100V/10A DC for the inbuilt driver 
circuitry. Power supply circuit 
provided. Size: 35x16x16cm, weight 
6.0kg. 1 year guarantee on head. 
Needs a 1kW transformer, available 
elsewhere for about $170. Argon 
head only: $400 


HIGH VOLTAGE AC SOURCE 
Produces a high frequency, high 
voltage AC for ionising most gas-filled 
tubes up to 1.2m long. Can partially 
light a standard 36W fluoro tube. 
Includes PCB, small fluoro tube and 
components: $18 


AUTOMATIC LASER LIGHT 
SHOW KIT 

Three motors, mirrors, PCB and 
component kit, has laser diode 
regulator. Can be cased and operated 
from a computer. Produces a huge 
range of patterns: $70 


CAMERA - TIME LAPSE VCR 
RECORDING SYSTEM 

Includes PIR movement detector and 
control kit, plus learning remote 
control. Combination can trigger any 
domestic IR remote controlled VCR to 
start recording when movement is 
detected, and stop recording a few 
minutes after movement stops: $90 


CCD CAMERA BONUS SPECIAL 


ge Tiny (38x38x27mm) 
р CCD camera, O.I lux, 


ec 7 BS 
S бо» IR responsive (works 


Se in total dark with IR 
illumination). 
Connects to any standard video input 
or via a modulator to aerial input. 
SPECIAL pack 1: standard or pinhole 
camera with bonus VHF modulator OR 
regulated 10.4V plugpack. REDUCED 
PRICE $140 SPECIAL pack 2: pack 1 
PLUS video transmitter: $155 


LOW COST IR ILLUMINATOR KIT 
Allows a CCD camera or a night 
viewer to see in the dark. Adjustable 
power, 10 to 15V operation at 6(00mA 
(max) Has 42 IR 880nm LEDs. 
REDUCED PRICE: $30 


COMPUTER POWER SUPPLY 
Standard large supply as used in large 
computer towers. 5V/22A, 
+12V/8.5A, -5У/0.5А, -12V/0.5A. 
Used but in excellent condition. 
Guaranteed: $30 


STEREO FM TRANSMITTER KIT 
FM STEREO transmitter, tuning range: 
88 - 108MHz, supply 6-12V, current 
8mA (@ 9V), PCB size 25 x 65mm. Kit 
includes PCB and all onboard 
components, 9V battery connector, 
and 2 electret microphones: $25 
Plastic case to suit: $4 


WIRELESS IR EXTENDER 
Converts the output of any IR remote 
control unit to a UHF transmission. Tx 
is self-contained (includes battery), 
attaches with Velcro strap under IR 
transmitter. Rx has 2 IR LEDs, .and is 
placed near X appliance being 
controlled. Kit includes two PCBs, all 
components, 2 plastic boxes, Velcro 
strap: $35. (9V battery for transmitter 
not supplied.) Suitable plugpack: $10. 
Components for 24V: $1.50 


GAS SENSORS 
General purpose combustible gas and 
alcohol sensor, with data: $18 


MIDI KEYBOARD 

Quality MIDI keyboard with 49 keys, 
2-digit LED display, MIDI out jack. 
Size: 655 x 115 x 35mm. Computer 
software included: $80 9V DC 
plugpack: $10 


VIDEO SURVEILLANCE SYSTEM 
A ready made CCD video and AUDIO 
security system. Includes a small, low 
light CCD camera in а waterproof 
case, a 5 inch monitor and a long 
connecting cable. Monitor has two 
camera inputs, for manual or auto 
switching between cameras. Camera 
has IR illumination and a microphone. 
Needs 12V/1.2A supply: $299 
Computer case and supply (see 
below) available with this system for 
an extra $10. Monitor and connecting 
lead available separately for $130. 
Note: Our $130 CCD camera can also 
be used with the system. 


COMPUTER CASE AND SUPPLY 
New, low profile metal computer case 
with a quality Australian made switch 
mode power supply: 240V AC to 
12V/2A DC and 5V/5A DC. Includes 
IEC (I/P and O/P) connectors, fuse 
and switch. Off white, 5O(h) x 360(w) 
x 380 (d) mm. Great for projects, CB 
power supply etc: $20 

12V BATTERIES AND 
INTELLIGENT GEL CHARGERS 
Intelligent 'plugpack', 240V-12V gel 
battery chargers, | 13.8V/650mA, 
proper 'switching' design, with LED 
status indicator: $8.80 


New fresh stock of 12V/6.5AH SLR 
batteries (Hitachi): $33 ea 


DIGITAL RECORDING MODULES 
Small voice recording modules as 
used in greeting cards. Powered by 


watch batteries (included). Also 
includes a suitable mini electret 
microphone. 6 second module: $9 


LARGE VALUE USED ELECTROS 
Brands include Sprague, Mallory, 
Seimens, Mepco, GE. Typical values: 
5.4kuF-30V, 6kyF-50V, 4OkyF-75V 
9.6kuF-200V, З.ЗкиҒ-200У: $3-$8 еа 


12V - 2.5W SOLAR PANEL KIT 


US amorphous glass solar panels 


“305 x 228mm, Voc 18-20V, Isc 


250mA: $22 ea, 4 for $70 

Efficient switching regulator kit suits 
12-24V batteries & O.1-16A panels: 
$27. Simple shunt regulator kit: $5 


MASTHEAD AMPLIFIER 

MAR-6 IC-based high performance 
low-noise masthead amplifier covers 
VHF-FM-UHF. Includes two PCBs, all 
on-board components and a balun 
former: $15 for basic kit. Suitable 
plugpack: $6 Waterproof box for 
masthead amplifier: $2.50, plastic 
box for combiner: $2.50 


CENTRAL LOCKING KIT 

A complete central locking kit for any 
vehicle. Good quality, with Mabuchi 
motor actuators. Can be controlled 
from existing UHF remote controls. Kit 
includes 4 actuators, control box, 
wiring harness, screws-nuts, other 
mechanical parts: $60. Actuators are 
available separately: $9 ea 


CODE HOPPING UHF CENTRAL 
LOCKING KIT with UHF REMOTE 
Uses code hopping encoder and 
decoder ICs for ultimate security. 
Similar to the above system, but has 
built-in UHF receiver. Includes two 
matching 2-button UHF transmitters. 
One button locks, the other unlocks. 
Receiver has 3 relays: two for central 
locking and one that's activated in the 
lock position — for immobiliser etc. 
Kit also includes 4 actuators, control 
box, wiring harness etc: $109 


WOOFER STOPPER 

Ref SC Feb '96. Kit includes PCB, all 
on-board components, transformer, 
electret microphone, one  piezo 
speaker: $39 Approved 12V DC 1A 
plugpack: $14 NOTE: Works with 
most wildlife, including kangaroos. 


Up to 3 additional piezo speakers with 


each kit: $6 ea. Previous purchasers 
can take advantage of this offer. 


STANDARD PIEZO TWEETERS 
Square, 85x85mm, 4-40kHz, 35V 
RMS: $8. 67x143mm, 3-30kHz, 35V 
RMS, wide dispersion: $9 

NEW NICAD BATTERY BARGAIN 
6 PACK (7.2V) of 1.2V/800mAh AA 
NICAD cells, plus a thermal switch: 
$4 per pack (of 6) or 5 packs for $16 
Flat rectangular (48x17x6mm) 1.2V 
400mAh NICADs with thermal switch: 
$4 per pack or 5 packs for $16 


MISC USED LENS ASSEMBLIES 
Unusual lens assemblies from 
industrial equipment: 3 for $22 


This Smoke Alarm Control Panel will 
power and monitor up to 10 smoke 
detectors. It provides a neat solution 
to the problems of using multiple 
smoke detectors throughout a house. 
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These days, many homes have smoke detectors and new 
homes in most Australian states must have them. But what if 
you have a large house? Individual battery operated smoke 
detectors are not practical. This Smoke Alarm Monitor is an 
effective answer for a complicated problem. 


Control Panel For 
Multiple Smoke Al 
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O YOU HAVE a smoke detector 
р: your home? Only one? Then 

you're not really protected 
against fire. If you have a small house 
with only two bedrooms and all the 
internal doors are always kept open, 
then one smoke detector may be 
enough. But if you have three or four 
bedrooms and children or teenagers 
in the house, then one or two smoke 
detectors is definitely not enough. 

Picture the scenario. A fire starts in 
a computer or music system in one of 
the bedrooms which has its door shut. 
You're asleep in your bedroom and 
your door is shut too. You've had a 
full day and you're a heavy sleeper as 
well. And you have one smoke detec- 
tor in the hallway, say. What chance is 
there of you being woken up before 
the house is well alight? Not much. 

Don't be lulled into a false sense of 
security. To effectively monitor for fire, 
you need a smoke detector in every 
bedroom which is used, particularly 
if it has any electrical equipment in it 
— electric blanket, radiator, clock 
radio, TV, computer or music system. 
Most of these appliances are perman- 
ently plugged in and fires can start in 
any of them. 

You also need smoke detectors in 
your living areas and study or any 
area where there is electrical equip- 
ment. Count in your laundry, work- 
shop or hobby room but leave out 
your kitchen and garage. You will 
probably find that you need between 
six and 10 smoke detectors, or even 
more if you have a large two or three- 
storey house. 

Trouble is, even if you have that 
many smoke detectors, if they are bat- 
tery operated and not linked together, 
you still have the problem of a fire 
starting in a closed room and you 


By JOHN CLARKE 


arms 


* Based on battery operated smoke detectors 


Monitors up to 10 smoke detectors 


* Mains power operation (9V batteries not required) 


* 12V battery backup 


* Extra alarm output 


Flashing LED power indicator in each smoke detector 
All alarms activated when one smoke sensor is triggered 


* Alarm silencing for two smoke detectors 


Alarm test on control panel 


Indication of triggered smoke detector 


* Four-wire connection (telephone wire) between smoke detectors and 


control panel 


won't hear the alarm. And the idea of 
having 10 battery-operated smoke de- 
tectors is not practical — replacing bat- 
teries at regular intervals is not cheap 
or convenient. 

One answer is to use mains-pow- 
ered smoke detectors. Typically, up to 
11 of these can be linked together and 
if one detects smoke, they all go off. 
This is a much more effective solu- 
tion but it is quite expensive. Typi- 
cally, mains-powered smoke detectors 
cost about $60 each; $60 x 10 detec- 
tors = $600! 

In addition, they must be installed 
by an electrician so a typical installa- 
tion with 10 detectors could easily 
cost $1500 or more. And you still have 
the regular cost of replacing the back- 
up batteries. Add up the cost of re- 
placing the batteries in ten smoke de- 
tectors over a period of 10 years and 
the cost is hundreds of dollars. 

Furthermore, what if you want to 
have a birthday party where the kids 


want to blow out the candles three 
times? Or a candlelit dinner? Or an 
open fire in the winter evenings? Or 
someone likes to have a cigarette after 
a meal? Having all smoke detectors 
linked together in those circumstances 
could be a trifle inconvenient. 


An effective solution 


The SILICON CHIP Smoke Alarm 
Control Panel is designed to power 
and monitor up to 10 modified smoke 
detectors. We're talking about the 
cheap battery smoke detectors which 
you can buy everywhere for around 
$10. They are all linked together with 
4-way telephone cable so there is no 
need to call in a licensed electrician — 
you can do the installation yourself. 
The Control Panel is mains powered 
but also has battery backup to cope 
with electricity blackouts. 

As a bonus, two of the 10 smoke 
detectors can be disabled for periods 
up to four hours, after which they will 


Specifications 


* Supply to smoke detectors ............. 
* Current consumption ...................... 


xls 9.0V - 9.75V 
IERA 26mA @ 9.4V with alarms off . 


* Total current with 10 alarms sounding .... 1A 


* Standby power 
* Battery trickle charge 


. 


* Alarm 1 and Alarm 2 silencing time 
Power LED flash rate ..................... 
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Battery charge voltage ............. B 


ids 1.2Ah 12V SLA battery 


PARRE once every 3 seconds (approx.) 
Bene 200mA @ 9V 
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IN 8 
IN 9 
IN 10 


Fig.1: block diagram for the Smoke Alarm Control Panel. There is provision for 
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up to 10 smoke detectors to be connected to the unit and these can be wired via 


4-way telephone cable. 


be rearmed automatically or you can 
rearm them by pushing a button on 
the Control Panel. So you can have 
that birthday party with lots of can- 
dles after all. 

There is also provision to connect a 
piezo siren in the roof. That way, if a 
fire starts when you’re outside the 
house or not at home, your neigh- 
bours can be alerted. 

Each smoke detector has its battery 
removed and a small PC board in- 
stalled in its place. The board accom- 
modates a diode, two transistors and 
a LED which flashes every three sec- 
onds to indicate that the detector is 
powered — no more need to check 
each smoke detector. If a detector is 
disarmed, the LED does not flash. Al- 
ternatively, when the alarm is sound- 
ing, the LED lights continuously. 


Control panel 


The SILICON CHIP Smoke Alarm 
Control Panel is designed to be mount- 
ed vertically on a wall and we assume 
that normally it will be installed out 
of view, inside a closet. 

The control panel has test switches 
for all 10 smoke detectors plus the 
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disarm and rearm facility for two de- 
tectors. In normal operation, each de- 
tector is polled (monitored) for 0.7 
seconds and its respective LED lights 
during that time. If a detector is acti- 
vated by smoke, its control panel LED 
remains lit until the smoke has cleared. 


Block diagram 


Fig.1 shows the block diagram of 
the Smoke Alarm Control Panel. Only 
one smoke detector is shown out of a 
possible 10 which can be connected. 
There are four wires to each smoke 
detector: +9V, OV, alarm test input 
and alarm output. 

The alarm output from the smoke 
detector indicates the presence of 
smoke or if the test switch has been 
pressed. This signal is applied to the 
alarm selector (IC1, IC2, etc) which 
monitors each of the smoke detectors 
in sequence. If the selected smoke 
detector gives an alarm signal, com- 
parator IC3a will produce an output 
to power the external alarm siren via 
transistor Q1. This output is also fed 
to a deselector (IC5, IC6, etc) via a 
mixer (D31, D32). 

The deselector sends an alarm sig- 


ALARM TEST 1 
ALARM TEST 
ALARM TEST 

TEST 
ALARM TEST 
ALARM TEST 
ALARM TEST 
ALARM TEST 
ALARM TEST 
ALARM TEST 10 


о 0 ^o о € ы о к 


% ТО 5МОКЕ 
DETECTOR 1 


+ ТО SMOKE 
DETECTOR 2 


nal to the inputs of all smoke detec- 
tors except for the one selected. Thus 
all smoke detectors will sound the 
alarm if one alarm is activated. When 
the smoke clears, all smoke detector 
alarms will stop. 

The deselector serves one impor- 
tant function. By sending the alarm 
signal to all but the smoke detector 
which originated the alarm, all alarms 
stop when the smoke clears. Other- 
wise, if the detector which initiated 
the alarm also had the alarm signal 
fed to its input, the alarms would not 
stop until the power was disconnected. 

Power for the unit is derived from 
the mains while an SLA (sealed lead 
acid) battery provides backup in the 
event of a blackout. The +9V supply 
connects to smoke detectors 3-10, 
while detectors 1 & 2 are supplied via 
transistors Q2 and Q3. When the dis- 
arm switches are pressed for detector 
1 or 2, the +9V supply is disconnected 
for the time set by timer IC7. 

Detectors 1 & 2 can be independ- 


 ently disarmed or rearmed. However, 


the disarm time is preset from the 
time the disarm switch for either de- 
tector is pressed. 

The disarm time can be set at 15 
minutes, 1hr, 2hrs or 4hrs and is set 
by a link on the PC board. The Aus- 
tralian Standard (AS3786-1993) speci- 


PARTS LIST 


1 PC board, code 03312961, 149 x 
251mm 

1 PC board, code 03312962, 112 x 
151mm 

1 Dynamark front panel label, 127 
x 144mm 

1 label for control panel terminals 

1 plastic case, 180 x 260 x 65mm, 
Jaycar Cat HB-5974 or equival- 
ent 

1 2155 transformer, 15V at 1A (T1) 

1 1.2AH 12V SLA battery 

1 250VAC 3-core mains cord and 
moulded 3-pin plug 

1 2AG panel fuse holder and 
250mA fuse (F1) 

1 DPST mains switch with Neon 
lamp (S15) 

1 solder lug 

1 cordgrip grommet for mains cord 

12 grey momentary contact snap 
action PC board switches (S1- 
511 & S13) 

2 green momentary contact snap 
action PC board switches 
(512,514) 

1 mini-U heatsink, 25 x 30 x 

16mm 

3 10-way PC board terminal strips 

1 12-way PC board terminal strip 

2 7-way pin header sockets and 
plugs (can use 8-way) 

2 6-way pin header sockets and 
plugs 

1 380mm length of 6-way rainbow 
cable 

1 650mm length of 7-way rainbow 
cable 

1 50mm length of heavy duty 
green hookup wire (battery 
connection) 

1 50mm length of heavy duty red 
hookup wire (battery 
connection) 

1 150mm length of medium duty 
hookup wire 

2 spade crimp lugs for SLA battery 
terminals 


fies up to 15 minutes of alarm silenc- 
ing before automatically returning to 
normal function. We think that up to 
four hours may be required if the home 
has an open fire place. 


Circuit description 


Fig.2 shows the complete circuit of 
the Smoke Alarm Control Panel. In 


10 small cable ties 

10 3mm diameter x 5mm screws 
to secure main PC board 

2 4mm screws and nuts plus star 
washers for transformer 
mounting 

1 3mm dia x 6mm screw and nut 
for regulator mounting 

4 3mm dia x 10mm screws for 
front panel PC board mounting 

4 6mm untapped spacers for front 
panel PC board 

1 400mm length of 0.8mm tinned 
copper wire 

5 PC stakes 

12 3mm LED bezels 


Semiconductors 

2 7555, LMC555CN, TLC555CN 
CMOS timers (ІС1,1С4) 

1 4017 decade counter (ІС2) 

1 LM393 dual comparator (1С3) 

2 4049 hex buffers (IC5,IC6) 

1 4040 binary counter (ІС?) 

1 4013 dual D-flipflop (IC8) 

3 BC328, BC327 PNP transistors 
(Q1-Q3) 

35 1N914, 1N4148 signal diodes 
(D1-D35) 

7 1N4004 14A diodes (D36-D42) 

1 18V 1W zener diode (ZD1) 

1 LM317T 1A adjustable regulator 
(REG1) 

10 3mm green LEDs (LED1- 
LED10) 

2 3mm red LEDs (LED11,LED12) 


Capacitors 

2 2200uUF 25VW PC electrolytic 
5 100uF 16VW PC electrolytic 
1 33uF 16VW PC electrolytic 

7 10uF 16VW PC electrolytic 

2 1uF 16VW PC electrolytic 

1 .01uF MKT polyester 

1 .0015uF MKT polyester 


Resistors (0.25W 196) 
2 470КО 3 1КО 


the top righthand corner of this dia- 
gram is a typical circuit of an ionising 
chamber smoke detector, based on a 
Motorola MC14467P IC. This chip has 
a high impedance comparator at pin 
15 which monitors the ionisation 
chamber’s output voltage. 

The ionisation chamber contains a 
minute quantity of the radioactive el- 


10 100КО 16800 

1 47kQ 1 1800 5W 
3 33кО 1 1200 

25 10kQ 1 1000 

3 2.2kQ 


Miscellaneous 
Heatshrink tubing, Blu-Tack® 
adhesive, solder 


Smoke Alarm PC board 

(one per smoke detector) 

1 Kambrook SD28 ionisation 
smoke alarm or equivalent 

1 PC board, code 03312963, 46 x 
23mm 

1 label to indicate terminal 
connections 

1 label “No user serviceable parts 
inside” 

1 self-tapping mounting screw 

1 4-way PC mounting terminal 
strip 

1 5mm LED bezel 

4 PC stakes 

1 crocodile clip 


Semiconductors 

1 BC548 NPN transistor (Q4) 
1 BC328 NPN transistor (Q5) 
1 1N914 signal diode (D43) 

1 5mm red LED (LED13) 


Capacitors 

1 47uF 16VW PC electrolytic 
capacitor 

1 10uF 16VW PC electrolytic 
capacitor 

Resistors (0.25W 195) 

1 1MQ 1 10kQ 

1 100КО 1 1kQ 

1 33kQ 


Miscellaneous 

1 100mm length of yellow hookup 
wire 

1 100mm length of green hookup 
wire 


Fig.2 (next page): each smoke detector 
is polled by decade counter IC2 and 
its alarm signal (if present) is fed to 
comparator IC3a which then turns on 
all the other smoke alarms via IC5f 
and IC6f. A typical smoke detector 
circuit is shown at the top righthand 
corner of the diagram. The additional 
circuit to the left is the added PC 
board in each detector. 
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a YOU CAN 


AFFORD 


AN INTERNATIONAL 
SATELLITE TV 
SYSTEM 


SATELLITE ENTHUSIASTS 
STARTER KIT 


YOUR OWN INTERNATIONAL 
SYSTEM FROM ONLY: 


FREE RECEPTION FROM 
Asiasat Il, Gorizont, Palapa, 
Panamsat, Intelsat 


HERE'S WHAT YOU GET: 


e 400 channel dual input receiver 
preprogrammed for all viewable satellites. 

e 1.8m solid ground mount dish 

e 20°K LNBF 

e 25m coaxial cable 

e easy Set up instructions 

e regular customer newsletters. 


BEWARE OF IMITATORS 


Direct Importer: AV-COMM PTY. LTD. 
PO BOX 225, Balgowlah NSW 2093 
Tel: (02) 9949 7417 / 9948 2667 
Fax: (02) 9949 7095 

VISIT OUR INTERNET SITE http://www.avcomm.com.au 
YES GARRY, please send me more 
information on international band 
satellite systems. 


Name: 


Address: 


P'code: 


Phone: ( ) 
ACN 002 174 478 


ement Americium 241. Asthis decays 
(to Neptunium 237) it emits positively 
charged Alpha particles and these 
maintain a positive charge on the outer 
metal case of the chamber. When the 
Alpha particles are blocked by smoke 
particles, the outer metal case loses 
its positive charge and this is detected 
by the high input impedance compa- 
rator at pin 15. 

Note the guard track pins (14 & 16) 
around pin 15. This is a bootstrap 
connection to prevent leakage on the 
PC board from loading the ionisation 
chamber's output. 

When smoke is detected, the piezo 
transducer is driven from pins 10 & 11 
to produce a high sound level. The 
connection at pin 8 is feedback from a 
section of the piezo transducer to set 
the oscillation frequency. The square 
wave drive signal at pin 10 is moni- 
tored by the Smoke Alarm Control 
Panel. 

The MC14467P also has a test facil- 
ity whereby the positive plate of the 
ionisation chamber is brought to a 
low voltage via a 1MQ resistor. This is 
the normal test button on any smoke 
detector and it sounds the alarm. We 
use this feature to set off all alarms if 
any detector is triggered and also for 
the alarm test facility. 


Detector PC board circuit 


As noted above, each smoke detec- 
tor has its battery removed and a small 
PC board installed instead. This cir- 
cuit of this comprises transistors Q4 & 
Q5, diode D43 and LED13. 

When the Alarm Test input at (A) 
goes high, the 47uF capacitor at the 
base of Q4 begins to charge via the 
100kQ resistor and D43. When the 
voltage reaches +0.6V, transistor Q4 
switches on to pull the positive side 
of the ionisation chamber low via a 
1MQ resistor. 

The Alarm Test input can go high 
in two separate circumstances. First, 
if one of the smoke detectors is trig- 
gered by smoke, the Alarm Test in- 
puts on all other smoke detectors will 
go high to sound their alarms. Sec- 
ond, if an Alarm Test pushbutton is 
pressed on the Control Panel, the re- 
spective input will go high to sound 
that smoke detector's alarm. 

The Alarm Test input is also used 
to flash the LED each time it is polled 
by the Control Panel. In this case, the 
Alarm Test input goes high for 30ms 
every 3 seconds, to turn on Q5 and 


LED13. The pulse is too short at 30ms 
to switch on Q4 due to its delay cir- 
cuitry. 

The MC14467P also has provision 
for a LED flashing circuit which indi- 
cates that the power is present. This 
flashes once every 40 seconds but is 
not used on most battery-operated 
detectors. Mains powered smoke de- 
tectors typically use the Motorola 
МС14468 or ап equivalent chip which 
provides an interconnect facility. 

The output signal from each smoke 
detector is applied to inputs 1-10 via 
diodes D1-D10 to comparator IC3a. 
Note that normally there will be no 
output from any smoke detector until- 
there is smoke! 

IC2 is a 4017 decade counter with 
10 outputs, each of which go high in 
turn. Each time one of its outputs goes 
high, the associated diode (D11-D20) 
is reverse biased so that it ceases to 
shunt (ie, short out) its respective 
alarm input. For example, if pin 3 of 
IC2 goes high, D11 is reverse biased 
and the associated alarm signal at in- 
put 1 will be fed via diode D1 to pin 6 
of IC3a. 

At the same time, inverter IC5a will 
turn on LED1 on the Control Panel to 
indicate that input 1 is being polled 
(monitored). Since only one input is 
polled at a time, a single 1КО resistor 
is used to feed LEDs 1-10. 

Note that the output signals from 
the smoke detectors are high frequency 
square waves. These are effectively 
rectified by the relevant input diode 
(01-010) and then filtered by a 10uF 
capacitor and 100kQ shunt resistor 
(adjacent to IC5b on Fig.2). The 10uF 
capacitor also provides a delay before 
the voltage reaches the positive thresh- 
old of comparator IC3a (next to IC4, 
bottom of circuit). 

Normally, the pin 7 output of IC3a 
is high and pin 5 is at +2.2V. When 
pin 6 of IC3a goes above +2.2V, pin 7 
goes low and pin 5 drops to +2.06V by 
virtue of the 470kQ feedback resistor 
from pin 7. The voltage at pin 6 must 
now fall below +2.06V before pin 7 
will go high again. This hysteresis 
prevents erratic switching and reduces 
the effect of noise on the input lines. 

When IC3a’s output goes low, it 
causes the outputs of inverters IC5f & 
IC6f to go high and these drive the 
Alarm Test signal outputs (1-5) and 
(6-10) respectively, via 10kQ resistors. 

Note that, as each alarm is polled by 
IC2, its Alarm Test signal is shunted 


This opened-out view of the Smoke Alarm Control Panel shows the two PC 
boards and the 12V backup battery. All the smoke detectors are connected to 
the termination blocks on the main PC board. 


to ground via diode D21-D30 when its 
respective LED driver output is low 
(eg, IC5a in the case of input 1). 

When IC3a’s output goes low, it also 
triggers IC4 and switches on Q1. IC4 
isa 7555 monostable timer. When trig- 
gered, its output at pin 3 goes high to 
stop IC2 from being clocked. Thus, 
the selected alarm input remains ena- 
bled until the smoke clears. 

Q1 drives the external alarm when 
it is switched on by IC3a. 

Pushbutton switches 51-510 apply 
a high signal to their respective Alarm 
Test outputs via a 10kQ pull-up resis- 
tor. These allow each smoke detector 
to be tested individually. Note that 
when the pushbuttons are used to test 
each smoke detector, the respective 
LED does not light, unless it happens 
to be polled at the same time. 

IC1 is a 7555 astable timer operat- 
ing at 1.4Hz to provide the clock for 
counter IC2. Hence, each smoke de- 
tector is polled for 0.7 seconds and 
the full polling cycle takes just over 
seven seconds (ie, for all 10 smoke 
detectors to be polled once). 


IC3b is the LED pulse oscillator and 
its output is low for 30ms every three 
seconds. Note that all ten smoke de- 
tector LEDs will be flashed simulta- 
neously and that this process has noth- 
ing to do with the polling of each 
smoke detector by IC2. 


Disarming & rearming 


IC8a and IC8b are D-type flipflops 
which provide the disarm and rearm 
functions for detectors 1 & 2. Nor- 
mally, their Q-bar outputs are low and 
so transistors Q2 and Q3 feed +9V to 
their respective smoke detectors. 

When the disarm switch for smoke 
detector 1 (S11) is pressed, the reset 
(pin 4) of IC8a is pulled high to force 
the Q output low and Q-bar high. This 
turns Q2 off and lights LED11. Thus, 
power to alarm 1 is off. 

S11 also resets the 4040 counter 
(IC7) which is clocked by the pin 9 
output of IC2 vià IC6e. The Q8 output 
of IC7 goes high after 15 minutes and 
it applies a positive pulse to the clock 
input of IC8a and IC8b via link LK1. 
This causes the Q-bar output to go 


low and detector 1 is rearmed. Alter- 
natively, to rearm detector 1, push- 
button S12 can be pressed to pull the 
set input of IC8a high. 

A similar sequence of events in- 
volving 513, 514 and IC8b applies for 
the disarming and rearming of detec- 
tor 2. 

Longer delay times for IC7 can be 
set using links LK2, LK3 and LK4. 
These select one hour, two hours and 
four hours respectively. 


Power supply 


D36-D39 rectify the 12.6VAC from 
transformer T1 and this is filtered us- 
ing a 2200uF capacitor. REG1, an ad- 
justable 3-terminal regulator, is set to 
provide a nominal +9V output. 

The 12V SLA (sealed lead acid) bat- 
tery is charged via a 1800 5W resistor, 
while 13V zener diode ZD1 and diode 
D40 restrict the charging voltage to 
+13.6V to prevent overcharging. Nor- 
mally the input supply to REG1 is 
about +17.7V and this is above the 
+13.6V from the SLA battery so 041 is 
reverse biased. If the mains supply is 
off, D41 conducts to supply REG1. 

Next month, we will give full de- 
tails of construction and installation 
of the Control Panel. SC 
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CIRCUIT NOTEBOOK 


Interesting circuit ideas which we have checked but not built and tested. Contributions from 


readers are welcome and will be paid for at standard rates. 


A low cost 
darkroom lamp 


Anyone working in a photo- 
graphic darkroom gets into a situa- 
tion where a piece of photographic 
paper is out of its safety wrappings 
and you need to make quite sure of 
an enlarger lens aperture setting, 
find the scissors or check an expo- 
‘sure time (maybe read the next 
setting in a list of trial times) and 
you can’t quite see what you need. 
Putting the paper back can be 
quite a challenge — you need fast 
and safe illumination. This LED 
circuit is the answer. You can se- 


Nicad battery 
discharger has 
capacity indication 


: In the process of charging and dis- 
charging nicad batteries it is useful to 
know the capacity of a battery and 
this unit provides that information 
indirectly. 

Essentially, this unit is a battery 
discharger combined with a timer 
which records the time taken for the 
battery to discharge to the “end point" 
voltage. Knowing the time and the 


lect red LEDs if you work with 
graded papers or orange if you use 
Multigrade materials. Power is sup- 
plied from a 9V battery. 

A 75Q resistor is used for cur- 
rent limiting but you could use a 
200Q trimpot if you wish to dim 

“їе lamp to your idea of a safe 
minimum light level for the job in 
hand. The latter approach will 
probably be necessary if you use 
high-brightness LEDs. 51 is a “bell- 
push” type switch to avoid any 

: possibility of leaving the lamp on 
and possibly fogging a film. 

The circuit can be hardwired 
into a small plastic case with four 


discharge current, it is possible to cal- 
culate the battery capacity in amp- 
hours. 

The battery discharger has a selec- 
tion of 11 discharge voltages ranging 
from 1.1V to 12.1V in 1.1V steps (ie, 
1.1V per cell) and with various dis- 
charge rates. The timer measures in 
minutes to 999 (ie, up to 16 hours and 
39 minutes) using 12 LEDs for sim- 
plicity and economy. 

A. 9V DC plugpack powers the cir- 
cuit although it normally delivers 
about 13V DC. When power is first 
applied, LED1 will be on and also 


750 


holes in the aluminium lid for the 
LEDs. 

T. Weedon, 

Point Clare, NSW. ($15) 


various timer LEDs will be on. Push- 
ing the Reset switch S7 clears the 
timer and all LEDs should go out. The 
discharge voltage should be set to suit 
the nicad battery and the discharge 
cycle is initiated by pushing the start 
button S1. 

This will connect the battery and 
provided the correct discharge volt- 
age has been selected, pin 2 of compa- 
rator IC1 will be above pin 3 and so 
pin 7 will be high, turning on transis- 
tor Q1 and the relay. The relay main- 
tains the battery connection and also 

continued next page 


Especially For Model 
Railway Enthusiasts 


THE PROJECTS: LED Flasher; Railpower Walkaround Throttle; SteamSound Simula- 


tor; Diesel Sound Generator; Fluorescent Light Simulator; IR Remote Controlled 
Throttle; Track Tester; Single Chip Sound Recorder; Three Simple Projects (Train 
Controller, Traffic Lights Simulator & Points Controller); Level Crossing Detector; 
Sound & Lights For Level Crossings; Diesel Sound Simulator. 


PRICE: $7.95 (plus $3 for postage). Order by phoning (02) 9979 5644 & quoting your 
credit card number; or fax the details to (02) 9979 6503; or mail your order with cheque 
or credit card details to Silicon Chip Publications, PO Box 139, Collaroy, NSW 2097. 
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1A 
O 


PLUG PACK +0 
BATTERY +O 


enables the astable timer IC2. 

IC2 provides pulses at slightly less 
than one-second intervals and these 
are fed to IC3, a 4020 which divides 
by 64 to provide pulses at one-minute 
intervals. From there, IC4, IC5 and 
IC6 provide a three-stage counter 


AMMETER 


PLUG PACK 0VO 
BATTERY OVO 


which will count up to 999 minutes. 

When the battery reaches the dis- 
charge voltage, pin 2 of IC1 drops 
below pin 3, thereby causing pin 7 to 
go low and turn off Q1 and the relay. 
The load is disconnected from battery 
and the counter is stopped because 


e 
ЕС 
e 
o 
2 
x 
2 
со 


8,3,4,5,9,12,13 


1С2 ceases to oscillate. 

To calculate the capacity of the bat- 
tery, average the initial current with 
the final current reading and multiply 
by the time elapsed. 

G. Cocks, 

Bunbury, WA. ($35) 
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MITH 


NEW PRODUCTS for the NEW YEAR 


к WIA Australian HAM Radio 


* Callbook 97 


New 1997 Edition. 
Listings of more than | 
17,000 amateur radio 
stations, amateur reference 
data, accredited ham 
examiners, band plans, 
repeater and beacon 


4997 
бот 


(11С542/45041 
8-Bit Serial A-D 


Converter 
As used in the K-2805 


| 
| 
! 


Mini Incandescent 


Globe, 1.5V 3mm 


With red leaded wire attached. 
Great for those single battery 


projects. 
Cat P-8132 


65¢ 


8 - 360° by 25 s 


` ARLEC 


D.I.Y PIR Ceiling Alarm 


Easy DIY installation - no wiring 
required. Includes 2 key ring remote 
controls, built-in 105dB siren alarm, 
advanced electronics for increased 
battery life, 360 degree scan PIR 
movement activated sensor. Sensor 
covers a 25 sq.metre area (approx). 
Can be powered using 240v plug-in 
adaptor (not included). Requires 

3 x 'C' size batteries (alkaline type 
recommended). 

Includes button cell batteries for 
transmitter on/off switches. 

12 Month Guarantee 


вә» NEW 


$6995 


| 


| Discovery Parallel 
Port Interface kit. 
Cat Z-6830 


| GEL gs Glue 
No more clogging! 


13 grams cat N-1201 $2. 95 


15 т! 
| BEC ERES 


| listings, DXCC country 


listing. NEW! 


| Cat B-2340 ` 
| Hands-On Guide 
| Oscilloscopes 

| A comprehensive guide to 

| the use of oscilloscopes 

| from basic to complex 

| models. Caters to the 

| needs of beginners up to 

| the more experienced 
users. Up to date coverage 
of modern oscilloscope 

| techniques, including digital 
| storage, sampling systems, 
| cursor measurements and 

| computer interfacing. 

| 

! 


24247122 NEV | 


8495 


Hands-On Guide to 


OSCILLOSCOPES 


Garn 1202 $4. 95 


APPLE ‘NIGHTOWL NIGHT VIEWER 


The Nightowl is an 
optoelectronic device designed 
for night viewing of wildlife, 
terrain & people. Ideal for 
campers, farmers, security 
companies, bush walkers, wildlife 
watchers, astronomers and boat owners 
who need to see in the dark. Features 8000 x 
light amplification & 2.3 x magnification. Weighing 
only 1.5kg, the unit has an in-built infrared illuminator 
& comes with a soft carry case. 


APPLE Nightowl 


Cat L-8170 Е 
1 YEAR $ 349 * 
REPLACEMENT 


WARRANTY 


KITS KITS and more KITS 


‘Playmaster Pro Series 4 Preamp | 


Upgrade your existing Hi-Fi, or it’s great when used with our K-5570 Pro B 3 | 
amplifier. This new design offers a larger number of features including infrared remote 
volume control, an even simpler construction method, and as before, first class 
performance. Features included are tone controls, separate headphone amplifiers and 
extensive input switching. Allows the user to bypass any or all active stages that are in 
series with the audio path, through the use of a front panel ‘mode’ switch. ML. 


| Performance Data 
| Frequency response 


(line inputs, typical load) 


| Direct mode: Unrestricted сийн р i 
15Hz to 30kHz + 0/-1dB This is what you get with this 
Tone mode: 20Hz to 20kHz +/-1dB Dick Smith Electronics Kit 


with controls set to ‘flat’ 


Total harmonic distortion 
(20kHz bandwidth, typical load, at 1 VRMS output) 


| Bypass mode: 
| 
| M Gold RCA connectors 


Remote control transmitter 


Direct mode: Unmeasurable complete with case 
| Bypass mode: Less than 0.00296 
| Tone mode: Less than 0.002% Receiver unit with motorised 
| Input and output levels 
Input and output levels IM Specified transformer 
| (Volume control at maximum, line inputs) (30VCT 5VA) 


Direct mode: 1V in for 1V out (max 
output: unrestricted) 
240mvV in for 1V out 
(max output: 7V RMS) 
Cie in for 1V out 
(max output: 7V RMS) 


2229 


Sound Level 
Adaptor 99 


A reliable noise measuring 
instrument. Measures from 
20dBSPL to 120dBSPL with high 
accuracy. Output is read using a 
standard multimeter. Kit is 
supplied with all.components, 
electrical hardware, PCB, front 
panel label & case. 

Cat K-7208 ! 


M Phono preamp section 

M Pre-punched chassis 

M Punched & screened front panel 
M Components & hardware 

M MKT caps & metal film resistors 


PLACE YOUR ORDER NOW 
FOR DELIVERY EARLY IN THE NEW YEAR 


potentiometer 
Bypass mode: | 
| 


I 
| Tone mode: 


Cat K-5555 


є) Dec '96/Jan '97 


‘ 
Sweep 


. 
Level 


Square 740Hz-18KHz 


$5995 NEW! E 5. 


Dick Smith Electronics 


| MINIOSCILLATOR || 


Ex Dec '96 


Pink Noise Source ? 
This project is used as an aid to 
calibrating the Sound Level meter 
adaptor (K 7208). Can also be used 
as a general purpose audio noise 
signal. Supplied in short 

form with PCB and лг. 
components only. 
Cat K-7210 


$1850 


Not available in 
all stores but may be 
ordered. Case optional. 


NEW: 


a т 


ЁС 


ON: 


Jan '97 


Case & hardware 
optional 
ж 


10/20MHz 


Comb Generator 7 
Generates a signal that is very 
handy for calibrating spectrum 
analysers and other instruments. 
Produces a train of narrow pulses, 
corresponding to a set of signals 
and their combined harmonics. 
Suitable for K 7620 Spectrum 
Analyser. Kit is supplied in short 
form with PCB and components 
only. 

Not available in all stores but may be ordered. 


Cat K-7623 
$1870 {E Oct '96 


Kit Mini Oscillator 9 


High performance audio oscillator 
design that is small enough to fit in 
your pocket. Produces low 
distortion sine or square waves at 
any frequency from 41Hz to 18Khz. 
Power source from 9 volt battery. 
Battery not supplied 

Cat K-7339 


534 NEV 


Availability: Our kits consist of many different parts from numerous suppliers. Whilst we have consulted closely with them and are satisfied as to their ability to supply, sometimes 
problems can arise in obtaining all of the parts. This means there is a slight chance that availability may. be delayed. Rainchecks are available, however if you'd like to check 


beforehand, please don’t hesitate to contact your local store. 


Copper Wire Cutters 


Medium 
Large 


сатазо $9.95 
Cat T-3322 $16.95 
Solar Panels 


3.2V 135MA cat 0-2010 $ 19.9 
Т.5М 125mA cat 02012 $29. 


Analogue Multimeter 


With Case . 


With 14 ranges 
including battery check. 
Cat Q-1015 


$1625 
HALF PRICE 


ETAR 
cont 
"ENS C60 


м“ 
scone Cordless 
Soldering Iron 


Based on the Miniscope’s fast 

6 second heating time and 
manual temperature control, the 
scope C60 cordless iron has in- 
built rechargeable batteries, and 
provides easy 10W to 60W trigger 
heating control with auto switch 
off. Includes AC overnight charger. 


Cat T-1720 $] 49 


Towers International 


Transistor Selector Book 5 

* Bigger and Better 

* Includes SMD (Surface Mount Devices) 
and Cross References 

* Includes new device packages and size, how 
to decipher the various table of codes, read 
manufacturer's markings, OEM symbols, etc 


Cat B-4602 $5495 NE wi! 


Upgrading & 
Repairing PCs - 6th Edifion 
New Edition features the following: 


« um ° Shifts the focus from IBM PCs to 
UPGRADING Intel-based systems 


AND * Updated to address Windows 95 & Windows 


REPAIRING PCs 


NT Version 4.0 issues and concerns as well as 
recent enhancements including issues 
on the Internet 

* New sections included - “Building Your Dream 
Machine” and “Building Your Dream Server” 

* Covers all Intel CPU versions 

* CD-ROM includes Ziff-Davis CORE disk and 
System performance benchmark programs 


Cat B-6191 $9995 


unites 


А в 


Providing excellent performance, the Uniden 9000XLT desktop scanner 
features many functions for ease of operation. It sports a large back-lit 
LCD screen, speedy Twin Turbo operation (scan at 100 channels/sec, 
search at up to 300 steps/sec) and 500 memories (of which 250 can 
have alpha character names stored). Frequency coverage is 25MHz to 
549.95MHz and 760MHz to 1300MHz, with 4 selectable step rates, 10 
priority channels and AM, FM narrow and FM wide reception modes. 
Supplied complete with an AC adaptor and telescopic antenna. 


z SAVE $100 5499 


MAJOR DICK SMITH ELECTRONICS AUTHORISED STOCKISTS: 

NSW: *Batemans Bay 725 030 *Bathurst 323 933 *Bowral 611 861 *Broken Hill 884 098 *Cootamundra 422 561 *Deniliquin 813 672 *Dubbo 828 711 
*Goulburn 221 288 ‘Griffith 624 534 eLeeton 532 800 *Moree 522 091 ‘Mudgee 723 895 ‘Murwillumbah 723 684 *Richmond 784 101 *Tuncurry 545 006 
*Windsor 776 722 *Young 821 279 VIC: *Ararat 522 345 *Bairnsdale 525 677 *Benalla 622 710 *Colac 312 847 “Есһиса 822 956 *Hamilton 72 2865 
*Horsham 824 680 ‘Morwell 339 458 ‘Rosebud 822 225 ‘Shepparton 219 497 ‘Swan Hill 329 303 ‘Warragul 234 255 ‘Warrnambool 556 15111 
‘Wonthaggi 721 411 QLD: •Ауг 831 566 *Boonah (0754) 632 606 *Bundaberg 521 785 *Caloundra (0754) 918 533 *Gympie (07) 5483 6677 eInnisfail 
612 014 *Kingaroy 625 777 *Mackay 511 723 Maryborough 214 559 ‘Mossman 982 200 МІ. Isa 433 475 *Pialba 283 749 TAS: Burnie 319 222 
*Devonport 248 322 SA: *Whyalla 454 764 WA: *Albany 412 077 *Bunbury 216 222 Busselton 542 991 *Geraldton 211 278 *Mandurah 581 4940 


Stores Across Australia & New Zealand 


3-15V 25A DC Power Supply (Sangean ATS-909 Deluxe SW Receiver 


This benchtop power supply is ideal for service organisations Professional dual-conversion performance. Provides full 

and enthusiasts needing a low-noise regulated DC power AM/FM/LW coverage as well as continuous 1.715-29.999MHz 

source. DC output is from 3-15V while current is up to 25 amps | coverage. HF reception modes include AM for shortwave 

at 15V. With front panel metering, high | broadcasters (1kHz and 5kHz tuning steps), and SSB for Ham, | 

current banana-style & low-current | Commercial and Marine signals with tuning steps of 40Hz and 

output connections for extra Ж | 1kHz. A total of 307 memories are provided for storing your | 

flexibility. Internal heatsink & jJavourite frequencies (261 on SW, 18 each for MW/FM, and | 

thermally-switched fan provides | 9 for LW), with battery-free EPROM memory back up. 

cooling without protrusions in the • Keypad frequency entry | 

metal case. It uses a rugged 50 | e Narrow/Wide IF filters for clearer SW reception si 

amp bridge rectifier & trifilar - FM stereo via earphones Miss Ti 

| e External shortwave 
antenna socket 

* Complete with stereo 

earphones, ANT-60 

wind-up antenna, 

and carry case 


transformer. Also includes 
extensive overload protection 
through dissipation limiting circuitry 
for the pass transistors. 


Great Value! $299 


| 

| Cat D-2849 | 
Using GPS Satellite signals you can find your favourite Lu UEM à ^N ams 
fishing spot, camp site, : Эн 
walking trail ог hideaway. : 
The hand-held GPS 2000 mz 
displays current Dia mond 


longitude/latitude or UTM 
(map) co-ordinates, 
Speed and direction, plus 
course correction and 
"distance to" data on a 
highly visible LCD 
screen. Operates for up 
to 17hrs on 4 x "AA" 
batteries. SAVE $45 
Cat, D-3900 М: 


M50 1 


| А Maps SYSTEMS 


WS1000E 
Micro Scanner 


One of the worlds smallest scanning 2 
receivers the WS1000E will easily fit € 
into your hand or shirt pocket. 
Operating on 2 x ‘AA’ batteries it 
provides a huge 500kHz to 1300MHz = 
coverage with 400 memory channels, speedy search 
and scan operation, plus menu setting for 

more advanced users. 


Cat D-2792 $695 EW: 
LIMITED STOCKS f 
PHONE, FAX & MAILORDER SERVICE 


For further information, orders or the location 
of your nearest store call: 
Өс AUSTRALIA Phone: 1300 366 644 (Local Call Charge) 


Or Fax: (02) 9805 1986 or write to: 
Dick Smith Electronics, Mail Orders, Reply Paid 160 
PO Box 321 NORTH RYDE NSW 2113 
NEW ZEALAND Phone: (09) 488 2198 or (09) 488 2135 
Or Fax: (0800) 800 290 or write to: 
Dick Smith Electronics, Mail Orders Division, Private Bag 102-903 
North Shore Mail Centre, Auckland 
All major Credit Cards accepted. O/Nite Courier Available. 


s now on sale at 
Zealand stores! 


This magazine i 
all of our New 
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COMPUTER BITS 


BY RICK WALTERS 


Drawing circles in GW-Basic 


In the July 1996 issue, we discussed drawing 
borders on the screen using GW-Basic. This 
month, we will show you how to draw an 
analog clock on the screen. 


To draw circles, or for any accept- 
able current graphics, we need to use 
the highest resolution screen we can 
access. This is SCREEN 9 in GW Basic. 
Next we need to choose some colours 
that look effective. You can play 
around with the COLOR statement on 
line 1270 but be careful. Black on 
black is very hard to see! 

If we want to draw an analog clock 
face the first step is to draw a circle. 
This is done with the CIRCLE state- 
ment on line 2030. You will notice 
that we have not used numeric values 
for the circle centre and radius but 
values we have defined previously in 
the INIT subroutine. 
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As we will have to use these values 
again in the “update hands” subrou- 
tine, if we need to re-position the 
clock on the screen it is only neces- 
sary to change this one set of values 
on line 1080, rather than trying to find 
all the lines where the values were 
used. 

Perhaps we should elaborate on 
SCREEN 9 at this point. It consists of 
640 x 350 pixels for drawing graphics 
but at the same time allows you to 
print text on an 80 x 25 grid. Thus, 
each character will occupy (640/80) = 
8 pixels by (350/25) = 14 pixels. We 
can't draw graphics on the 25th line, 
although we can place text there. 


Once we have drawn the circle and 
it looks about the right diameter, we 
have to calculate the position of each 
ofthe numbers which are placed every 
30° around the circle. This is done 
using the formula on line 2050, which 
calculates the sine and cosine of the 
angle and locates the cursor at that 
point ready to print the number. 

So far we have a clock face, now for 
some hands. How do we know where 
to place them? 

PRINT TIMES in Basic looks at the 
computer's internal clock and prints 
this time, so if we use this function 
our clock will be as accurate as the 
computer's is. Line 1260 dissects the 
time readout and defines the three 
parameters we are interested in: hours, 
minutes and seconds. By defining 
them as functions (DEF FN) they are 
available immediately; we don't have 
to access the time and dissect it each 
time we need it. 

To synchronise the analog clock 
time to the computer we save the cur- 
rent second in line 3040 and wait 
until the next second begins. Initially 
there are no hands drawn, but once 
they are drawn they have to be erased 
and re-drawn every second. This is 
done in lines 3070-3120. 

To finish off we draw a couple of 
small circles at the centre of the face 
in line 3130. 

Right, you now have the bare bones 
clock which is capable of displaying 
and updating the time. If you want to 
improve it, add the individual min- 
utes between the five minute marks 
and perhaps make the face a different 
colour to the surrounding screen. Look 
up your Basic manual for more infor- 
mation on color. 

Next time we will discuss sequen- 
tial and random access files and the 
methods used for storing and retriev- 
ing data. 1 sc 


1 GOTO 10 

2 GOSUB 1890: LPRINT TAB(55);” Printed on “;TODAY$ 

3 LLIST 

4 END 

5 SAVE “C:\clock”,A ‘Save file on C drive 

6 SAVE “B:\clock”,A ‘Save file on B drive 

7 END 

10 REM Draw analog clock on screen 

11 REM run 2 will print listing on printer 

12 REM run 5 will save program to drive C 

13 REM run 6 will save program to drive B (change to A if required) 
14 REM GOSUB 1900 Will clear from current cursor line to Line 24 
20 GOSUB 1030 'Initialise 

30 GOSUB 2030 'Draw face 

40 GOSUB 3050 ‘Draw current time 

50 GOSUB 3030 'Erase & update hands 


60 LOCATE 25,1: PRINT FNCENTRE$(“Press SPACEBAR to return to 
DOS.”); 

70 K = INKEY$: IF K < > “” THEN 999 

80 GOTO 50 

999 END’SYSTEM ‘Erase END’ when running OK 


1000 SKK kk kk e kk ke ke eek ke kk ke ke e e 


1010 ‘Initialisation routine. 

1020 teeemmHHeeeeeeceeeees 

1030 KEY OFF: DEFINT A-Z: DEFSTR D,E,K,U: DEFSNG Р5,6 

1040 TODAY = VAL(MID$(DATE$,4,2)) 

1050 ESC = CHR$(27): ENTER = CHR$(13): KSP = CHR$(32) ‘Spacebar 


1060 KLA = CHR$(0) + CHR$(75): KRA = CHR$(0) + CHR$(77) ‘Left & 
right arrows 

1070 KUA = CHR$(0) + CHR$(72): KDA = CHR$(0) + CHR$(80) ‘Up & 
down arrows 

1080 KPU = CHR$(0) + CHR$(73): KPD = CHR$(0) + CHR$(81) ‘Page up 
& down : 


1090 КНОМЕ = CHR$(0) + CHR$(71): КЕМП = CHR$(0)  CHR$(79) 
‘Home & end 


1100 DATA January, February, March, April, May, June, July 
1110 DATA August, September, October, November, December 


1120 DIM MONTH$(12): FOR A = 1 TO 12: READ A$: МОМТН%(А) = A$: 
NEXT 


1130 MONTHS = MONTHS(VAL(LEFTS(DATES,2))) ‘Current month 


1140 DEF FNCENTRE$(M$) = SPACE$((79 - LEN(M$))/2) + M$ ‘Centre 
text 


1150 DEF FNCEOL$ = STRING$(79 - POS(Q)," “) 

1160 DEF FNYN = INSTR((“ YyNn") + ENTER + ESC,INKEY$) 

1165 ‘0 or 1, no key, 2 or 3 - Y, 4 or 5 - N, 6 - enter, 7 - escape 

1170 ULT = CHR$(218): DLT = CHR$(201): URT = CHR$(191): DRT = 
CHR$(187) 

1175 ‘Singe & Double Left & Right top corners 


1180 ULB = CHR$(192): DLB = CHR$(200): URB = CHR$(217): DRB = 
CHR$(188) 

1185 ‘Singe & Double Left & Right bottom corners 

1190 UH = CHR$(196): DH = CHR$(205): UV = CHR$(179): DV = 
CHR$(186) 

1195 'Single & Double Horizontal & vertical lines 


1200 ULI = CHR$(195): DLI = CHR$(204): URI = CHR$(180): DRI = 
CHR$(185) 

1205 ‘Single & Double Left & Right intersections 

1210 UTI = CHR$(194): DTI = CHR$(203): UBI = CHR$(193): DBI = 
CHR$(202) 

1215 'Single & Double Top & Bottom intersections 


1220 UCI = CHR$(197): DCI = CHR$(202) ‘Single & Double Centre 
intersection 


1230 PI = 3.14159: BH = 8: RH = 4 ‘Black & red hands 
1240 DEF FNS(X) = SIN (X * PI/180) ‘Define sine function from radians 
1250 DEF FNC(X) = COS (X * PI/180) ‘Define cosine function from radians 


1260 DEF FNHR$ = LEFT$(TIME$,2): DEF FNMIN$ = MIDS(TIME$,4,2): . 


DEF FNSEC$ = RIGHT$(TIME$,2) 
1270 SCREEN 9: FC = 4: BC = 7: COLOR FC,BC ‘Fore & background 
1280 YC = 175: XC = 325: RAD = 215 ‘Circle centre & radius 
1890 TODAY$ = MID$(DATE$,4,2) + "-" + LEFT$(DATE$,2) + "-" + 
RIGHT$(DATE$,2) 
1899 RETURN 


1900 E E OE O O OU O OC O RE ee DK E KC E E ed 


1910 ‘Clear to end of screen subroutine. 

1920 EK KK KKK KKK KE KK KKK KKK KKK KKK ck KKK KEKE 
1930 VIEW PRINT CSRLIN TO 24: CLS: VIEW PRINT 
1999 RETURN 


2000 ІХ kk kk kk kkk жж 


2010 ‘Draw clock face. 

2020) AAA HARA ARERR EHH 

2030 CIRCLE (XC,YC),RAD ‘Draw circle centre XC,YC radius RAD 

2040 FOR A= 1 TO 12 

2050 LOCATE 13 - 10 * FNC(30 * A),40 + 24 * FNS(30 * A) ‘Calculate 
position 

2060 PRINT A;: NEXT 'write numbers 

2099 RETURN 

3000 em 

3010 'Update hands. 

3020 5% ххх 


3030 OLDSEC = VAL(FNSEC$): OLDMIN = VAL(FNMINS) + VAL(FNSEC$)/ 
60:0LDHR = VAL(FNHR$) MOD 12 + VAL(FNMIN$)/60 


3040 WHILE OLDSEC = VAL(FNSEC$): WEND ‘Wait for next second 


3050 SEC = VAL(FNSECS): MIN = VAL(FNMINS) + VAL(FNSEC$)/60: HR 
= VAL(FNHR$) MOD 12 + VAL(FNMIN$)/60 


3060 ' erase old hands, draw new ones 


3070 LINE (XC, YC) - (XC + (180 * FNS(6 * OLDSEC)),YC - 130 * FNC(6 
* OLDSEC)),BC 


3080 LINE (XC, YC) - (ХС + (180 * FNS(6 * SEC)),YC - 
SEC)),RH 


3090 LINE (XC,YC) - (XC + (172 * FNS(6 * OLDMIN)),YC - 126 * FNC(6 
* OLDMIN)),BC 


3100 LINE (XC, YO) - (XC + (172 * FNS(6 * MIN)),YC - 126 * FNC(6 * 
MIN)),BH 


3110 LINE (XC,YC) - (XC + (154 * FNS(30 * OLDHR)),YC - 112 * FNC(30 
* OLDHR)),BC 


3120 LINE (XC,YC) - (XC + (154 * FNS(30 * HR)),YC - 112 * FNC(30 * 
HR)),BH 


3130 FOR A = 1 TO 4: CIRCLE (XC,YC),A: NEXT 
3199 RETURN 


130 * FNC(6 * 
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012628: PINK 


NOISE SOURCE 


40 SILICON CHIP 


You can use this Pink Noise 
Source as an aid to calibrating 
the Sound Level Meter 
described last month. It can 
also be used as a general 
purpose signal for setting the 
balance between loudspeakers 
in a multichannel (2, 4 or 
more channels) system and for 
PA adjustments. 


By JOHN CLARKE 


While noise is usually considered a nuisance, it 
can be useful in some cases. In audio applications 
it provides us with a signal which covers the entire 
audible spectrum. This means that there is every 
conceivable frequency from 20Hz up to 20kHz, all 
in the one signal. 

Armed with this type of signal we can obtain 
frequency response measurements and a wideband 
sound level output for loudspeakers. Also it pro- 
vides a standard sound for subjective listening 
tests. With an analyser and equaliser we can also 
adjust the frequency levels from a loudspeaker ina 
particular room so that it provides a flat response 
across the audible spectrum. 

All of these measurements assume that the noise 
source has a flat frequency response or an equal 
energy per octave. This is called “pink” noise. The 
energy from 20Hz to 40Hz must be the same as that 
from 10kHz to 20kHz even though there is only a 


For sound level meter 
calibration & signal balancing 


AUDIO PRECISION SCNOISE AMPL(dBr) vs BPBR(Hz) 29 AUG 96 14:15:39 
20.000 

Ap 
15.000 + + H | 
10.000 Г 
5.0000 H | 


00 ГИ Osan СҮГ” 


-5.000 | NI 
-10.00 
-15.00 
-20.00 
20 100 1k 10k 20k 


Fig.1: the spectrum (signal output versus frequency) of the Pink Noise Source. 
Since the noise source is random, a second response test would no doubt reveal 
a slightly different result, with perhaps dips in response where slight peaks are 


shown and vice versa. 


20Hz difference in frequency for the 
lowest octave and a 10kHz range for 
the upper octave. Fig.1 shows the spec- 
trum (ie, signal output versus fre- 
quency) of the Pink Noise Source fea- 
tured in this article. 

By contrast, the noise from elec- 
tronic circuits is “white”. It has a 3dB 
rise in output per octave of frequency 
since it has equal energy per constant 
bandwidth. So the octave band from 
20Hz to 10.02kHz will have the same 


WHITE NOISE 
SOURCE 


100 + 
ST AMPLIFIER 


+4.5V 
100 % 


EE 


10k 


energy level as the octave between 
10kHz and 20kHz. 


Rose-coloured filter 


To convert white noise to pink noise 
we need a filter which has a 3dB/ 
octave or 10dB/decade rolloff. This is 
a little tricky since a normal single 
pole low pass filter will roll off at 
6dB/octave (or 20dB per decade). A 
“pink” filter is achieved by rolling the 
signal off in four discrete steps, intro- 


PINK FIL 
FILTER Юн 


PINK NOISE SOURCE 


Fig.2: the pink noise circuit uses a transistor noise source, two op amps for 


amplification and some passive filtering. 


Байг AMPLIFIER 


Main Features 


* Pink noise signal output 


* Battery operated 
* OdB and -60dB levels 


* Power-on LED 


ducing further filtering as the fre- 
quency rises. 

Fig.2 shows the pink noise circuit. 
It uses a transistor noise source, two 
op amps for amplification and some 
passive filtering. х 

An NPN transistor, Q1, is connected 
for reverse breakdown between the 
emitter and base, with current limit- 
ing provided by the 180kQ resistor 
from base to ground. This provides a 
good white noise source but it only 
produces a low signal level. 

Op amp IC1a amplifies this noise 
by a factor of 101. IC1a is AC-coupled 
and biased to the 4.5V half supply rail 
to provide a symmetrical swing at its 
output, pin 1. The 0.27uF input ca- 
pacitor and bias resistor roll off the 
response below 0.6Hz. Similarly, the 
2.2kQ resistor and 100uF capacitor in 
the feedback path at pin 2 roll off 
response below 0.7Hz. High frequency 
rolloff above 153kHz is provided by 
the 4.7pF capacitor across the 220kQ 
resistor. 

Following pin 1 of IC1a is a passive 
RC filter to roll off the frequency re- 
sponse at 3dB per octave. This filter is 


OUTPUT 


ATTENUATOR 
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K VIEWED FROM 
A BELOW 
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Fig.4: check your etched PC board against this full-size artwork before 


installing any of the parts. 


Output levels ............... 


_ Frequency spectrum ..................... «0.25dB 20Hz to 20kHz (see Fig.1) 
| Power supply 2... 7.6 to 9V at 7mA 
Resistor Colour Codes 
ù No. Value 4-Band Code (1%) — — 
cd : 2 1MQ brown black green brown 
a 2 220kQ red red yellow brown 
aa 1 180kQ brown grey yellow brown 
а 2 100kQ brown black yellow brown 
a 2 10kQ brown black orange brown 
a 1 6.8kQ blue grey red brown 
uu i ЗКО. orange black red brown 
a 3 2.2kQ red red red brown 
а 1 1kQ brown black red brown 
а 1 3000 orange black brown brown 
a 1 100Q 
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Performance 


60mV RMS at 08В: 60uV at -60dB 


` Maximum output load... ..... 1kQ (for «1dB error in 60dB attenuator) 


brown black brown brown 


Fig.3 (left): the component 
layout and wiring details. 
Note that the two switches 
are mounted on PC stakes 
and be sure to mount all 
polarised components with 
the correct orientation. 


Capacitor Codes 


о Value IEC EIA 
а 0.27uF 270n 274. 
а .047uF 47n 473 
J .033uF 33n 333 
Li 10pF 10p 10 

Ы 4.7pF 4p7 4.7 


accurate to +0.25dB from 10Hz to 
40kHz, assuming the use of close tol- 
erance capacitors. The spectrum re- 
sponse shown in Fig.1 is that of the 
prototype using normal 10% tolerance 
capacitors. 

Note that the signal levels shown in 
Fig.1 are the actual levels at the in- 
stant the measurement was taken. 
Since the noise source is random, a 
second response test would no doubt 
reveal a slightly different result, with 
perhaps dips in response where slight 
peaks are shown and vice versa. 

The pink noise output is AC-cou- 
pled into ор amp IC1b which has a 
gain of 46. This has a low and high 
frequency response rolloff similar to 
IC1a. 

IC1b's output is AC-coupled to 
switch S2. Note that a non-polarised 


5-Band Code (1%) 
brown black black yellow brown 


- red red black orange brown 


brown grey black orange brown 
brown black black orange brown 
brown black black red brown 
blue grey black brown brown 
orange black black brown brown 
red red black brown brown 
brown black black brown brown 
orange black black black brown 
brown black black black brown 


The construction is easy since all parts except for the RCA output socket are 


mounted on the PC board. 


(NP) capacitor is specified. This is 
because the noise source is designed 
to connect to the Sound Level Meter 
which would reverse polarise a nor- 
mal electrolytic type. Switch S2 se- 
lects the full output (0dB) or a divide 
by 1000 using the 100kO and 1000 
resistors for a -60dB output. 

The 4.5V half supply is derived from 
a 10kQ resistive divider which is 


decoupled using a 100uF capacitor. 
The power LED is driven via a 2.2kQ 
resistor while the whole supply is 
decoupled using a 100uF capacitor. 


Construction 


The Pink Noise Source is housed in 
a plastic case measuring 130 x 67 x 
41mm. The circuitry fits onto a PC 
board coded 04312962 and measur- 


NOISE OUT 


SILICON: 
HIP — 


NOISE SOURCE 


PINK 


Fig.5: this is an actual size artwork 
for the front panel. 


ing 104 x 60mm. The wiring details 
are shown in Fig.3. 

Begin construction by checking the 
PC board for defects. This done, in- 
stall the resistors and install PC stakes 
at the switch positions. The PC stakes 
are required to allow the switches to 
be mounted above the PC board. 

The capacitors can be mounted next, 
while ensuring correct orientation of 
the electrolytics. The 10uF NP capaci- 
tor can be mounted either way around. 
LED1 is mounted with its leads at full 
length, so that it can protrude through 
the front panel lid. Splay the leads 
slightly to give the LED some vertical 
adjustment, without one lead shorting 
to the other. 

Next, insert transistor Q1 and IC1. 
Attach the battery holder using small 
self-tapping screws from the under- 
side of the PC board. The toggle 
switches can be soldered in place on 
top of the PC stakes. 

Attach the Dynamark adhesive la- 
bel on the lid of the case and drill out 
the holes for the switches, LED bezel 


JANUARY 1997 43 


SILICON CHIP 
FLOPPY DISC INDEX 


PARTS LIST / 


1 plastic case, 130 x 67 X 41 mm 


1 PC board, code 04312962, . 
104 x 60mm 

1 self-adhesive label, 61 x 
123mm 


SILICON CHIP APL eee 
2 SPDT toggle switches (S1, S2) 


Now available: the complete index to EROS س‎ 1 panel mount RCA socket 
all SILICON CHIP articles since the first P PUBLISHED Р 

: : ; 1 9V battery holder 

issue in November 1987. The Floppy 1 9V battery 
Index comes with a handy file viewer 2 1 3mm LED bezel 


that lets you look at the index line by line aud cte 6 PC stakes 
or page by page for quick browsing, or 3 small self-tappers for the 
you can use the search function. All battery holder | 
commands are listed on the screen, so 
you'll always know what to do next. l—— : Tes Semiconductors 
Notes & Errata also now available: ~“ гын 1 TLO72 dual op amp (11) 
this file lets you quickly check out the Notes & Errata (if any) for all articles 1 BC548 PNP transistor (Q1) 
published in SILICON CHIP. Not an index but a complete copy of all Notes & 1 3mm red LED (LED1) 
Errata text (diagrams not included). The file viewer is included in the price, so Capacitors 
that you can quickly locate the item of interest. 4 100uF 16VW PC electrolytic 
The Floppy Index and Notes & Errata files are supplied in ASCII format on a 3.5- . 1 10uF NP PC electrolytic 
inch or 5.25-inch floppy disc to suit PC-compatible computers. Note: the File 1 1uF 16VW PC electrolytic 
Viewer requires MSDOS 3.3 or above. 3 0.27uF MKT polyester 
2 .047uF MKT polyester 
ORDER FORM 1 .ОЗЗрЕ MKT polyester 
; mee - 1 10рЕ сегатіс 
Floppy Index (incl. file viewer): $A7 1 4.7рЕ ceramic 
Notes & Errata (incl. file viewer): $A7 Resistors (0.25W 1%) 
Alphanumeric LCD Demo Board Software (May 1993): $A7 шиг pae : 
Stepper Motor Controller Software (January 1994): $A7 11800 [TRO 
2 100kQ 13000 
Printer Status Indicator Software (January 1994): $A7 2 10kQ. 11000 
1 6.8КО 


(1 Switchers Made Simple — Design Software (March 1994): $A12 


1 Gamesbvm.bas /obj /exe (Nicad Battery Monitor, June 1994): $47 
IJ Diskinfo.exe (Identifies IDE Hard Disc Parameters, August 1995): $A7 


and corner mounting locations. Also 


POSTAGE & PACKING: Aust., NZ & PNG add $A3 per order; elsewhere $A5 drill a hole in the end of the case for 
the RCA socket. Attach the socket and 
Disc size required: J 3.5-inch disc  [5.25-inch disc TOTAL $A clip the PC board in place against the 


integral side pillars of the box. Wire 
up the RCA socket as shown in Fig.3. 


Enclosed is my cheque/money order for $A or please debit my їнийн weed the Баай and at 


J Bankcard Ц Visa Card CJ MasterCard tack the lid wake TED Ьа 
| place. Take care to ensure that the 
бага No. | | || | LED protrudes through the bezel be- 


fore tightening the case screws. 

SIGNATU ааыа ма een te A eas бай expiry date, 

Testing 

PLEASE PRINT You can test the unit by connecting 

Street the output to an amplifier and speaker. 
Apply power and listen to the noise 

Suburb/town Postcode which should occur after several sec- 

DONO P SG Fat Cal ыг Ор Ete onan eT, onds. Alternatively, look at the signal 


Send your order to: SILICON CHIP, PO Вох 139, Collaroy, NSW 2097; orfaxyour order f on an oscilloscope. A multimeter 


to (02) 9979 6503; or ring (02) 9979 5644 and quote your credit card number should give an AC reading of around 
(Bankcard, Visa Card or MasterCard). 60mV on the 0dB range and OV on the 


-60dB position of S2. sc 


Name 


44. SILICON CHIP 


ALUMINIUM 
CASE WITH FOAM 


This case has a foam insert which has been perforated 
сг into 15mm square holes. Simply 
‘pull out the squares and form а 
Г hole to put your valuables 
| equipment in. The lid also has а 
| foam insert for complete 
| protection. Ideal for carrying your 
camera or video equipment, or 
even wine and glasses! Case is 
. lockable and two keys are 
b, supplied. Case is the same 
size as our economy 
» attache case. Size 450(W) x 
320(H) x 125mm(D). 


Cat. HB-6356 $69.50 
RESISTOR STORAGE TRAY 


Brand new model for 
1997. Now with 88 
compartments! (The old 
model had 36). Enough to 


ШП 


hold 40 resistors if they are not bandoleered. If 


hold one of our RR-1697 
resistor packs (10 of every 1/4w from 
1Q to 10m). Each compartment will 


DIGITAL 
HYGROMETER 


Two displays, one reads the 
temperature, the other relative 
humidity. It also records the 
minimum and maximum 
temperature and humidity. See 96 
catalogue, page 171 for full 
details. 


Cat. am-7200 Was $49.95 
Jan ээ Save $14. 95 


bandoleered, they form a friction fit with the ends of the , 


cell and will not fall out. Now with lid. Also included is a 
clear slide on lid, that keeps all the goodies in their 
place. Size 420mm(L) x 275mm(W) x 13mm(D). 
Compartmenr size 60mm(L) x 16mm(W) x 8mm(D). An 
excellent low cost way to store resistors, capacitors, 
transistors, diodes, nuts, bolts, buttons etc.,etc.,etc. 


Cat. HB-6342 


These speakers are 
ideal for Dolby 
surround sound 
systems, as well as wall 
speakers for general 
stereos! They incorporate | 
a unique swivel bracket 
that allows them to be 
pointed directly down to 
the listening area. 
Speakers inside are a 4" 


woofer with large 5.30z. magnet and 1" dome tweeter. White 
colour to suit most houses. Specifications ePower handling-25 
МАМ *Frequency response-20Hz-20kHZ elmpedance-6ohms 
*Woofer-4" 5.302 magnet *Tweeter-1” dome eColour-White 


*Size-220mm(W) x 240mm(H) x 130mm(D). 
Cat. CS-2520 ) 


ALARM 5АТЕШТЕ- 
SIREN AND STROBE 


This is a 
micro- 
processor 
controlled 
alarm 
device with 
siren. strobe, back up 
battery and tamper switch combined in 
one unit. A unit such as this is an important 
part of a home burglar alarm because, if 
the burglar alarm or siren is tampered 
with or disabled, this module will sound 
under its' own battery power, so you still 
have some protection. You can use this 
unit instead of buying the usual - metal 
box, strobe and speaker. 
Features: elf triggered, strobe can be wired 
to continue flashing, so you instantly know 
alarm has been triggered. eHigh siren 
output at 116 dB / 1M. «Double strobe 
tubes for extra visibility eSelectable siren 
sounding time. «Rechargeable battery 
circuit. eDouble tamper circuit - detects 
when wire is cut, or box is opened or 
moved. *Built in LEDS advise you of panel 
power failure, as well as tampers and 
battery charge mode *Easy installation. 
*Polycarbonate housing which is fire- 
resistant, impact resistant and heat- 
resistant. Specifications: ePower supply - 
12V DC from alarm panel eBack up battery 
- 9.6V 300mA NiMH *Current drain standby 
20mA max.,operating 300mA max. 
*Tamper contact - NC relay contact 1A at 
24V ‘Size - 206(H) x 146(W) x 65(D)mm. 


eStrobe colour - Blue 
$89.50 


Cat. LA-5305 


ONLY $29.95 


NEW MICROTAC BATTERIES SAVE BIG $33 ON NICADS 


25 


SLIM NI-MH 900 МАН | 
Only 12mm thick Cat. SB-2569 
$790.95 

JUMBO 2100 MAH NI-MH 
Cat. SB-2581 


549.95 


Pon HOM 0, 


SB-2460 
SB-2464 
SB-2458 
SB-2452 
SB-2450 
SB-2451 
SB-2454 


WAS 
$5.95 


$9.50 
$17.95 
$2.50 
$3.50 
$3.75 


NOW SAVE 
$3.95 52.00 
$6.50 53.00 
$13.95 $4.00 
$1.75 $0.75 
$2.50 $1.00 | 


$2.50 51.25 | 


. $6.95 ркк2 $4.95 pkt2 $2.00 
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AYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONIC 


quei ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONIC 
Y 

AYC 
AYC 


We have шээг a massive purchase of some discontinued speakers from Etone. The speakers are МОМК brand and are made in Brazil. 
NOVIK have been around for some time, we even used to sell them some years ago. Ideal replacement speakers. Save up to 50%. Limited quantities. 


12" WOOFER 
Power handling 40WRMS 
Frequency response 30Hz - 
3.5kHz. Paper cone, plastic 
front surround. Speaker 
weight 1.6Kg. 


Cat. CW-2124 
DOME MIDRANGE 


Power handling 150WRMS 
system power. Suggested 
crossover points 500Hz & top 
crossover point between - * 
5Khz and 12Khz. Speaker weight 81 10g. Size 130W x 
114Hmm front. Cutout about 90mm dia. 1.5” (38mm) 


dome. Cat. CM-2074 $24.95 
ROUND CONE TWEETER 


Power handling - about 
50WRMS system. Frequency 
range 2K - 16Khz. Suggested 
crossover point is about 3Khz. 
Overall diameter 85mm. Cutout 
size - min.55mm. Weight 108gr. 


Cat. CT-2001 


Only $29.95ea 


$9.95 


Communications Speaker 
With Noise Filter 


Impedance is 8 ohms, power handling is 8 
watts, maximum 15 watts and incorporates 
a noise filter with on/off switch. Supplied 
with 2 metres of cable to a 3.5mm mono 
plug. Size - 100(W) x 100(H) x 62(D)mm. 
Limited quantity.Cat. AS-3190 


Was $24.95 Save 510 
Now 314.925 


10" WOOFER 
Power handling 40NRMS 
Frequency response 35Hz 
- 4.0Khz. Paper cone, 
plastic front surround. 
Speaker weight 1286gr. 


Cat. CW-2120 Only $24.95ea 


6" 80 TWINCONE 
Ideal low cost replacement 
speaker. Has a twincone 
and cardboard cone. power 
handling is around 6watts. 
Diagonal mounting holes 
155mm. Weight 353gr. 


Cat. AS-3013 


5" MIDRANGE 
& Power handling 120WRMS | 
system power. Suggested 
crossover points - 800Hz 
and 5Khz. Clear poly- 
propylene cone. Speaker weight. 590gr. 


Cat. CM-2070 $14.95 


8” TWINCONE PA 
SPEAKER 
This twincone 8” speaker 
is ideal for PA. It is very 
similar to our CE-2325 j 
model, except that it does not have mounting 
holes for a line transformer. Power handling is 
10WRMS. Frequency response is about 100Н2 
to 17,000HZ. Weight 430gr. 

$12.95 


$7.95 


аа handling - about 
50WRMS system. Frequency 
range 2K - 16Khz. Suggested 
x’over point is about 3Khz. 
Size - 57 x 57mm. Cutout size 
55mm. Weight 93gr. 


Cat. CT-2002 


Cat. CE-2326 

PIEZO TWEETER 
Power handling 
120WRMS, no crossover 
required. Front panel size 
135(W) x 65(H)mm. 


$7. 95 Cat. CT-1915 $8. 95 
6V NICAD CHARGER 


ARLEC brand 6.6V 110mA Nicad charger, NEW =, 
These were designed to charge a cellular. ; 
telephone battery. The lead terminates to a с 
strange plug which needs to be removed. Ideal 
for charging any 6V Nicad or 5 x 1.2V in series in 
a battery holder, or Nicad packs etc., etc. 


Limited quantity available Cat. MB-3506 


Only $7.50 or 10 for $50 


SAVE $20 ON CAR AMP 


SUPER DRILL SET 


Fantastic new drill with precision quick- | | 
change chuck. Perfect for drilling, 
polishing, engraving, routing, shaping, 
sanding and milling. Supplied with the 
following accessories: *5 collets - Dia. 
0.5, 1.0, 1.5, 2.4 and 3.0mm. •4 different 
shaped grindstones with abour. *1 super 


ШИШ X 4 CHANNELS 


Features - Hi-Low level input, auto 
on/off with head unit, adjustable 
gain control. See 1996 catalogue, 
page 67. Cat. AA-0410 


Cat. TD-2460 


SOLAR EDUCATION KIT 


Great for kids. Experiment with 
solar energy. See 96 catalogue, 
раде 168. Cat. KJ-6690 


Was $170.95 
jan $8.95 
ДҮС| Save 32.00 | 
AYCAR ELECTRONICS /АҮСАН 


за thin grinding wheel. 95 sized drill bits. ө240У mains plug pack. 


Was $119.50 Save $20 


$59.95 Ш Jan $99. 50 | 
ELECTRONIC WATCHDOG SELLOUT 


We've made a scoop purchase, which normally sells for $199. 
| If you are aged or live on your own, owning a dog can offer you 
FT wonderful peace of mind, especially at night from the risk of intruders. 
* The electronic watchdog incorporates a microwave motion sensor 
which activates when it detects movement and 
then it starts barking. It barks for 5 seconds 
each time it is triggered and barks continually if 
_ there is constant movement. The Watchdog is 
best mounted about 1.5mt high. Its surveillance 
distance is 6-8 metres. Because it's 
microwave, it will detect through any obstacle 
so it can safely look through a window, down a 
driveway, across a verandah, etc. The sound is 
very authentic and would easily scare the wits 
out of an intruder. The unit is housed in a metal 
23 box with a handle on the top. It operates from 

240V through a plugpack (supplied) and has 

SAVE 30s ÓN LASER POINTER a volume control and a range control. Call 

into any store for a demo. 


Cat. LA-5280 Was 5129.50 
JANUARY 599.50 


S pg 


А № 


NIC 
NIC 
NIC 


For = ЭН = = are out of reach. 
Cat. зт-з100 96 Cat. Price $89.50 
Now $69.50 Save $20.00 


E AJAYCAR ELECTRONICS JAYCAR E 


AYCAB ELECTRONICS JAYCAB ЕГЕС| BONICS JAYCAR ELECTRONICS JAYCAR ELEM ия үхсэний 


JA DON Д 


) 
JA POCKET DMM'S REDUCED 


AUTORANGE 
3.75 digit, data hold 
3999 count, wrap around 
leads, small size one 
hand operation, cont- || 
inuity buzzer, diode test. | 
Cat. QM-1540 


J | MANUAL 
3.5 digit, wrap around 
JA , leads, small size, one 
71! hand operation, 
J 1 continuity buzzer, 
JA diode test. 
Cat. QM-1520 


f Was $34.95 
(7) Now $26.95 
E Save Эв. "ч 


Was 


JAYC ИГ 


JAYC pink, 5 x J 


Now $39.95 
Save $10.00 


Es Ч 


549.95 


| about head 
|| cleaners 


1911 
RON 
D 


ра Y 1911 LÀ Y Li FS 
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ICS JAYCAR ELECTRONICS JAYCAR ELECTRON 


NICS JAYCAR ELECTRONICS JAYCAR ELECTRON 
OFC PRO SERIES RCA LEADS Ї 


Top quality OFC Pro Series RCA audio 
leads with gold plugs and central lead 
wire for remote switching of car amps, 
or for grounding on Hi Fi home 
systems. Cable is figure 8 OFC blue 
colour with an OD of 6mm each side. 
Plugs are gold plated and mounted to 
the cable. Each lead has two RCA 
plugs on each end. 


Specifications. ‘Material: Oxygen free 
copper *Centre conductor: 19-х 0.18 *Switch wire: 19 x 0.18 


Shielding : 112 x 0.12 *Shield type: Spiral Outside diameter: 6 x 


$11.95 
$14.95 
$19.95 


12mm eFoam РЕ: 3.7mm 
1.5 METRES 
2.5 METRES 
5.0 METRES 


*Colour: Dark blue 
Cat. WA-1070 
Cat. WA-1072 
Cat. WA-1076 


си uuo ur E um uu 


N 


N 
N 
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CASSETTE HEAD (6.50 2/? PATCH |Қ 


CLEANER TAPE 


Cassette player heads need 
cleaning regularly. Grab a 
couple of 

these and 

never have 

to worry 


— ul Cable is shielded. 


|] again. Tape supplied in a plastic [Cat. WA-1054 


JAYC 


JAYC 
JAYC 
JAYC 
JAYC 
ЈАҮС 
JAYCE 
JAYC 
ЈАҮС 
ЈАҮС 


‘ALARM DEAL 


INCLUDES: 


yellow, 5 x 
id 


` 8 PC. COUNTERSINK BIT SET 


_ The easy way to countersink. 
__ Three bits supplied for use with 


: * your drill. Bit sizes are 12, 16, and 19mm diameter. 


Cat. TD-2028 


теа NONI ا‎ 
FOUR SECTOR 


Save a fortune by buying our ALARM DEAL NO 1 
using the Jaytech 4500 panel. Includes all the 
components needed to give you a quality basic 
home alarm system. All you need is a bit of 
labour and you have a reliable affordable alarm 
that offers you peace of mind. 


1 x 4 sector Jaytech panel $109.50 
2 x Jaytech pulse count PIRs 
1 x mains power supply 


2 x reed/magnet switches $11.50 


NORMAL PRICE PROTECT YOUR HOME FOR UNDER $200 
$59.90 50 m of 4 core alarm cable 


$2150 NORMALLY PAY 


$28.00 
$260.35 


Cat. LA-5450 


J ХҮС 1 x siren horn $25.95 


$199 


bag. No case supplied. 
Cat. AR-1460 


Normally around $3.95ea |N OW $6.95 Pki5 
Only 2 for $1 


(O.K. for mono). Length 200mm. 


Retail $14.95 Pkt 5 


BUY 10 LESS 1058 


2 х deterrent stickers $4.00 
JAYC 


JAYC 


ПТ ЕК Set of 6 double ended wrenches 
J AYC with pivoting end sockets. These 
allow easier access when working 
JAYC in tight places. Tools are made 
ТУ from tough tempered drop forged 
d AYG steel and are triple chrome plated. 


o EWAN BUDGET 


SEALED LEAD ACID 
BATTERY CHARGERS її 


Supplied in a vinyl carry pouch. 
JAYC 


Sizes are: 8x9, 10x11, 12x13, 14x15, 16x17 and 18x19mm 


Cat. TD-2110 


5 PIECE TORX 
SCREWDRIVER SET 


Easy to use colour coded torx 
screwdrivers in a plastic case. Each 
screwdriver has a swivel head for 
easy use. Blade length is 20mm and 
torx sizes are T6, T7, T8, T9 & T10. 


Cat. TD-2070 $7.95 


BEA! 


— == 


CUTTERS — 
110MM CuTTING|PLIERS 


Fully 

automatic. 

They switch 

to trickie 

charge 
automatically N | 
when battery N | 
is charged. 


NIPPERS 125MM WITH 
Cat. TH-1882 


Was $9.95 |cat. TH-1884 
Jan. $7.95|Was $9.95 


Save $2.00 |Jan. $7.95 cat. мв-з516 
$29.95 


UTTE 
JAYCAR ELECTRONICS JAYCAK ELEUTHUNIUS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONI 
JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRON 


mem [Save $2.00 


ICS JAYCAR ELECTRONICS JAYCAR ELECTRONI 


LED indicator N | 


has different flash rates to adivse when 
SERRATED JAWS. battery is charged. These deliver 100% 
full charge potete. 


Cat. MB-3517 
NI 


$29.95 NM 


ATUAM ELEUITRUNIUO JAYUAR ELEUIRUNIGO JATUAR CLEGUIRUNIGO JATUAT MUIN ATUAN L MUIN 
AYCAR LI CAOTDANMICG IAVCAD ELECTDARNMI^C IAVEAD EI CRFTDANICC TAVOAD El LOIDONICS JAYCAR ELECTRONI 


МИ MAIL ORDER - FREECALL FOR PHONE ORDERS 1800 022 888 MUSAIN taian 


^ "m E Р HORN FOR Y 
AYC : : | I dal iil NI 


AYC | cr DRIVER 


С It does the following:*AC voltage test - La : - : 
1449) contact method from 70-250VAC or non н. 120 Х 90° exponential 
/1V 48 contact from 70-10,000VAC d horn. Made 
AYC *DC voltage test - up to 250VDC eContinuity | | com. from ABS: 
test Polarity check - 1.2 to 36VDC Ч Size 
AYC eMicrowave oven leak detector check у — 318(W) x 
AYC *Wrong mains connection check eCapacitor 198(H) x 
AYC check eDiode check eTransistor check 211(D) 
elgnition check ‘Globe / relay / fuse / Р тт. Ѕее 96 
AYC speaker / speaker check *TV / monitor - catalogue, 
AYC static radiation check Cat. TD-2050 page 50 for full 
AYC И/аѕ 59.95 бауе52.45 ave а massive $10 іп details. Limited quantity available. 
January. See 96 Cat. CT-1952 : N | C 


AYC 15” 200 WATT PROFESSIONAL catalogue, page 38 for full Was $99.00 Save $24.00 


AYC PA DRIVER details. Cat. CT-2019 NICS} 
АХАН Suitable бог high power PA Was $39.50 January 575.00 NICS3) 


AYC applications, Power 5 NICS 
AYC и hk : Jan Only $29.50 NE 225 ORDER NOW NICS 


AYC .. 2. ma BUY 10 SEMI ROUEN JAYCAR PULSE COUNT 
AYC catalogue, page 49 for full eir : Ee Е << 
ЇГЇЙ details. Cat. CG-2388 LESS 10% S> eo 
IMAG Was $239 - - page 151 for full 
C SUDAN, жа ao Save $40 Ф details. 


. Cat. LA-5025 
- Cat. Price 


mw 
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AYC CEILING MOUNT PIR 
AY ҮС This PIR will 

ХҮС mount on the 

ХҮС ceiling and 


AY C features pulse 
count operation 
Т Б which helps 
eliminate false 
alarms. 
Cat. LA-5020 


Cat. Price 
$49.95 


ОТОУ ALL JAYCAR STORES ARE NOW ON EFTPOS!!! 


» ADD ULTRASONIC 12V CELLULAR PHONE / VIDEO BATTERY N 
TO YOUR CAR DISCHARGER, DEEP CONDITIONER 
ALARM FOR EXTRA & FAST CHARGER | 


Suitable for Ni-cad & Ni-mh cells. 
Features:- «When battery is charged, switches to 
trickle charge «Discharges then automatically fast 
charges *Deep conditioning of Ni-cads with memory 
effect. Battery is automatically discharged and 
charged 3 times *Self test mode eTemperature j 
sensor ePowered by 12V. For 240V use 1A mains adaptor. Cat. MP-3015 $22.95. 
Adaptors required for different batteries. 
Charger supplied with Motorola Microtac adaptor. 
Will T саа that Other adaptors: All $12.95 each Motorola 8000/9000/9800 7.2V - Cat. 
s шашин ээ = зөгий ie МВ3555 “МЕС P3/P300 6.0V - Cat. MB3556 •Егісзѕоп 237/337 6.0V - Cat. MB3557 “ОК! 
аза әрагә do ang. 700 6.0V - Cat MB3558 «Oki 900 6.0V - Cat. MB3558 «Nokia 2110 6.0V - Cat. MB3559 
а . W d ee : pue ын 5. *Nokia 100/101/121 - Cat. MB3560 Video Camera Battery Adaptors: eSharp, Hitachi, 
аглаг 4 y he deor Sony - Cat. MB3565 ‘Panasonic, Canon, JVC - Cat. MB3566 
opening/interior light. See 96 CELLULAR PHONE CHARGER Cat. MB-3550 Was $69.95 NI 
catalogue, page 158.Cat. LA-8906 240V Adaptor $22.95 |7 
Was $64.95 Save $20 Total $92.90 e 
AYC January $44.95 Now Only $69.95 Save $22.95 T 
AYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONI 
AYCAR ELECTRONICS JAYGAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONI 
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S SPANNER SET 


No more skinned 

JAYC knuckles trying to 
JAY C | tighten awkward nuts 
and bolts. They are 

ЈАҮС easily reversible by 
JAYC touching a tab on each 
J AYC end. They are offset, so 


JAYC the handle is raised, 

: rather than flat, making 

JAYC them easier to use. Five 

ALME double ended tools 
supplied, with the 
following sizes: 5.5, 6.0, 
7.0, 8.0, 10.0, 11.0, 12.0, 


lacement or add 


'ep 
for more heights. Power: 75 watts, peak 
intermittent. Frequency: 3.5K to above 20Khz. 


JA ! : 
UM RECHARGEABLE MINI TORCH 72V QUARTZ 


When you 


JAYC aren't using it, 
JAYO 
J AYC cigarette 
JAYC lighter socket, 


J AYG and the 


batteries will 


JAYC 


УАҮС JANUARY 58. 


ТІҢ «ЕС-Е» ШЕСЕ 
ae SOLDERING 
f STATION 


TM AND DIE SET 


Tap & dies are used to 
put a thread either onto 
round rods, or into a 
hole. Ideal for tapping 
into boxes, panels etc, 
etc. This 21 pce set 
contains the following 
sizes: 3,4,5,6,7, 8,10 & 
12mm (metric) and 1/8" 


Features AM, FM, LW and SW 


Lu 


JAYC be fully charged next time you use it. 
ТІЛІҢ cat. st-3030 Was 511.95 


(imperial) 27 ТРІ pipe 
thread. Plus tap handle, 


die handle & carry case. $2 4. 95 


Cat. TD-2114 


ALARM CHRONOGRAPH 
CALCULATOR ames 


5.85mHz - 22.1mHz. See 96 cat. 
page 178 for full details. 
Cat. AA-2210 


Was $29.95 


Save $9.95 


MINI SAFETY 
Really small- / 
Only 32mm ЕЭ 

dia. x 13mm | 

deep. Includes > 


This watch includes the 

following; *Time - hour, 

minute, second «Date - 

month, day *12/24 hour | 

mode eChronographin | 

1/100 sec *Alarm *8 digit calculator. 


ба! ХС-0265 Was 512.95 
an. . * 7. 95 Save 45 


: жады distance over 600 
meters. 


| Cat. ST-3045 
on to existing system 


HALOGEN | 
SPOTLIGHT ™ 


1,000,000 candle power. 
Incorporates tripod | 
stand in the handle. | 


cat. 81-3028 Was $29.95 0) 
Save $3.00 January 325 Save $4.95 


DIGI PROBE 
MULTIMETER 


1 — 


95 


*Logic test 
*Continuity 


T 


"us SELLOU 
JAYCI БЕЗ 


Total length 
950mm. 
Diameter 
26mm. 


buzzer *Diode 
test «Auto 
range «Manual range *Data hold. 
See 96 Cat. page 29 for full details. 
Cat. QM-1420 


Was $54.95 Save $10 
Jan $44. 95 


Green - cat. ST-3124 


Features: eDial up temperatur: 
315° - 427°C «Closed loop 


JAYC voltage heater switching. 
JAY 

ТП details. Cat. TS-1600 
ТУГО Was $189.50 


118 Save $30.00 


e Jan $159.50 
5 ELECTRONICS JAY( 


n Л 


temperature control eZero 


See 96 Cat. page 161 for full 


Mark Ostro on Phone: 02 974 2 


Pink - cat. st-3122 Were $49.95ea 


TURN YOUR SURPLUS STOCK INTO CASH! 
Jaycar buys surplus/distress stock of most electronic products 
from components to built products. If you have marketable 


JAYCAR ELECTRONICS JAY! — of stock you need to clear oe vise ог ВОМС JAYCAR ELECTRONIC 


MAJIC EAR 


Majic Ear is an amazing aid to 

hearing that sits comfortably 

behind your ear and magnifies 

sound with superb clarity. 

Simply use it when you need to, 

and store it away in its case 

thats supplied. There is also 3 different earpieces so 
you can be assured of a perfect fit. There is an 
adjustable volume control and an on/off switch. 
Complete with battery and a spare. 

Don't put up with trouble hearing!!! Cat. QM-7230 


Was 519.50 Save 57 Jan $12.50 


SPEAKER 
DAMPENING 
MATERIAL 


Brand new product. The better 

way to deaden your speaker 

boxes. White on one side, grey 

on the other. Ideal if your car T 
subwoofers are on display - you can line them with 


х B grey material, instead of the usual white. Supplied іп а 
22717 single pack of one piece which measures 1mtr. x 


700mm. 330gsm. New low price. 


Cat. AX-3690 Only $6.95 
SOLAR BATTERY 
CHARGER SELLOUT 


Will charge 2 pces. of D, C, 
AA or AAA batteries at a time. 


Cat. MB-3505 Save $10 


NIC 
Cat. Price $24.95 Jan $14. 95 E 


NIC 


— ILLUMINATED SAFETY BELT “ 


Be more visible at night. Has EL light across `. 
back of belt. 


— Simply clip 


on over 


clothing. ` 


— Cat. SL-2880 


Was $24.95 Save $14.95 


PHOTO FILE 
ORGANISERS 


They will store 
photo sizes 
25 X5, 4 x 
6” and 5" x 7” 
as well as 
negatives, 
CD's etc. They 
have 
moveable 
plastic 
dividers and 
paper index 
cards and 
are dust 
proof, water 
- resistant 
and archival safe. 


Save $20 


- Holds up to 600 photos. Size 220(W) 
x 185(H) x 215(D)mm Cat. HB-5200 
. Retail Price $14.95 
|». NOW $9.95 
LARGE 
wa Holds up to 1400 photos. Size 
. 450(W) x 185(H) x 215(D)mm 
Cat. HB-5202 


NOW $29.95 
.RONICS JAYCAR ELECTRONIC 
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Beh ГАН ГО то Pon Pont ЕСБОЛАТ ОЛ CAN CLOUT AUNTUSVATUAN CLECUI ПОЛО ЈАТОАП е" 
ҮСАР ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONIC? 
ҮСАВ ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONIC? 


МЕ ТНІ5 15 МОТ A LEATHERMAN! IEC POWER VACCUUM STORAGE CASE =, qu 
MU ша up to * LEAD Store 22. скен ds e 
reveal a pair of | | cameras, film etc, etc.) ina . See : 


\YC pliers, as well ND SPECIAL catalog page 179 for full details. 


ҮС as pocket knife | 
Ve attachments - | Cat. HB-5800 Normally $39.95 


large knife, | 2 Save $24.95 


ME 1 small knife, ES | : 
YC 4. | : PUMP TO SUIT: cat. HB-5802 0 C ou 


\ 
ҮС screwdrivers, can | | ” 

opener, file. Supplied in | 3 | қ ї Normally $17.95 Save $11.95 
NAG) black leather case with | | icc, шэнэ a T 


МІН belt clip. Folded size: | 
metres. Colour black. 
1718) 100(L) x30 x20mm. Cat TH-1900 сре 4100 


Wel Was $19.95 Save $5 Jan $1 4.95 was $6.50 


ee Na," tere) <img Save $2.00 
МО Electronic Power poa Jan $4.50 
ХҮС Supply Handbook | nih I6 TUNE 


| 


: YC This book covers many types of nies DOO RBELL 


AYC supplies including: linear supplies, 
switch mode supplies, simple AC 
supplies, inverters and battery | 
supplies. It also includes | 
stabilisation and regulators, 9 T : Requires 15mm panel hole. 
explains operating principles and gives typical - Р” L. Red Cat. PS-0260 Black Cat. PS-0261 
circuits. Ideal for technicians, students and Normally $4.25 each 


enthusiasts. Softcover, 136 pages, 212 x 135mm. 1 
Jan 52.95 ea 10+ $2.25ea. 


Cat. BM-2494 $14.95 қ. j 
Electronic Alarms Complete with pushbutton. MAGNETIC "T" BAR SCREW DRIVER SET 
Cat. LA-5012 This handy kit incorporates a T bar 


Circuits Manual | Cat Price $14.95 screwdriver with cushion grip for extra 
Alarms have many applications in | 5 torque. It has a powerful magnetic chuck 
the home, industry and in cars. | ; Jan $8.95 which accepts any of the metric bits. 


They can be activated by many | S : There are 11 bits included in the pack - 
с à | аме $6.00 сі 
means including voltage and ly Save 0 Philips Мо 1, 2 or 3. Slotted No 3, 4, 5, 6 


енн оош МА ЈАҮСАВ STORES sccisctiorany toot or glove box kitchen cupboard etc. С 
includes 140 useful alarm circuits | Was $5.95 January 54.50 Save 51.45 | 
that deal with the following, plus more... — ARE NOW ON SUPER LONG PRECISION SCREWDRIVER SET NIC, 


contact operated, burglar alarm, temperature 
eme ид Se aar айы screwdrivers, two slotted eae 
automobile, instrumentation and infra red. and one Phillips. Ideal for ER 
Softcover, 124 pages 214 x 137mm. working on computers, TV's, 
Cat. BM-2495 $ 14.95 communications instru- 


ments, radios, cameras, VCR’s, clocks etc. The blades are made from 


ХҮС 
"Ws CELLULAR TELE PHONE Nickel Chrome Molybdenum steel. Drivers are:- 1 x slotted 2.4mm x 75mm, 111164 


: 1 x slotted 3.0mm x 100mm, 1 x Phillips No.0 x 75mm. Cat. TD-2006 f 
2345 EARPHONE WITH MICROPHONE Was $7.95 January 55.95 Save $2.00 A 


AYG Many new generation digital cellular phones have a 


INIH 2.5mm socket on them for a combination hands free : NEW KIT | N 
A mic & earphone. This allows you to talk hands free on ا س‎ oai H EAVY DUTY WI RE 
your portable phone in your vehicle. Consists of one 8 
AYG inner ear speaker, then the microphone 160mm down the cable, then 90mm further | | == $$ STRI PPE R, С UTTE R 
v Ve crise to Ps itin талон 45 5 Tn Cat: pe 24 = AND CRIMPER 
as 2.27. an. ° ave % mc | 

AYC : 
То MOTORISED VOLUME POT SMOKE 
ТУГО This motorised potis | ., ` TE ZR LL. ГАБ МАЕ 


AY ideal for remote : 
volume controls. It is : : CONTROL PANEL KIT 
| AYC used in the new — ы / (REFER: SILICON CHIP JANUARY 1997) Designed for easy wire stripping. The 
Т 26 Electronics Australia If you have a large or multi-storey house then a smoke alarm may Alloy steel jaws can strip all types of 
AYC Pro Series Hi Fi ч not be heard in all areas. By using this controller kit, when one wire from AWG 10 - 26 gauge (0.13 - 
AYC preamplifier. Its a i | detector is triggered, all alarms will sound. This kit will operate 6.0mm). Also incorporates quality 
20K dual gang log pot with 1/4" shaft and a standard smoke detectors which are modified by adding a small crimping jaws. е For insulated terminals 
AYC need and 5. 2. арын the PCB in place of the detector’s battery. Each detector is then and non insulated terminals . IC: 
pot. Allows motor driving and manual operation. powered by the mains-operated controller. Operational battery № 
ХҮС Specifications «Rotational torque: 100 - backup is provided if mains power fails. Features: Uses Cat Tit 1525 Was $23.50 NIC: 
AYC 450gf.cm. *Motor voltage: 3 - 6 (4.5V std.) VDC. | commercial smoke detectors; monitor and power up to 10 Now $1 9,95 Save$3.55 NIG. 
AYG *Rotational speed: 10 +/-3 sec. / 300° at 4.5V detectors; extra alarm output; 4 wire connection between NIC: 
AYC DC. «Мах. operating current: 100 mA at rotation, оссе апа panal plus many other features too 0 to BULK USERS - CONTACT NIC 
150 mA at end slip. Supplied with full spec. ist. Controller kit is supplied with case transformer PCBs plus 
ын 4 7 9 5 electronic components. Detector modification kit (one required OUR WHOLESALE DEPT NIC 
Cat. RP-3850 er detector) KC-5218 $5.95 
ХҮС Ё ا‎ e $139.00 FORSPECIAL PRICING 1\16 
AYCAR ELECTRONICS JAYCAR ELEC | Пан ия tpe pq : NIC: 
AVCAR ELECTRONICS JAYCAR ЕГЕТЕ ено (02) 743 5222 iC 
аи ы ШЕ 
R | 
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This set includes three 


ivi UFAT VF MV CLEEN W 


NICYCAR ELECTRONICS IAVCAB ELECTBONICG IAVCAR EI ECTRAMICG TAVCAB ELECTRONICS JAYCAR ELECTRONICS 
ШЕ MAIL ORDER - FREECALL FOR PHONE ORDERS 1800 022 888 ШҰ аа 


4//100 10” 3 WAY 5 SPEAKER KIT GIVEAWAY!!! 


The JV100 has five speakers in each cabinet, the 10” woofer is the Vifa long stroke driver M26WR, the 2 
midranges are Vifa P13WG with 5" cones, and the 2 tweeters аге Vifa D25AG aluminium domes. The 
amazing bass is a result of the M26WR’s stiff conical paper cones, huge 2" voice coil and 1kg plus magnet 
weight. Power handling is 160WRMS, a long term rating of 300 watts and a short term pulse power of 500 watts. Call into any Jaycar 
store for an audition. The enclosure is nominally 65 litres with two 66mm ports. Cabinet size is 925(H) x 320(W) x 310(D)mm. Very well 
proportioned and not too tall. If you want to make your own cabinets, plans are available. The crossovers are fully built, and are based 
on the 2nd order type. Polyswitch speaker protectors are included in the crossover. 
SPEAKER KIT: Includes two 10" woofers, four 5” midranges with Vifa made plastic backs which gives them their own enclosures, 2 
crossovers with polyswitches, innerbond and self tapping screws for mounting speakers and crossovers 
CABINETS: These are supplied pre-built and finished in black “blackwood” veneer. Grills supplied with speaker cloth mounted. Simply 
__ solder the crossover wires & screw the speakers in. The speaker kit can be used with amps capable of producing 30 to 300 WRMS. 


NORMALLY JANUARY 


SPEAKER KIT Cat.CS-2550 51,199рг 
2, 2. (378pr SPEAKER KIT $799pr Save $400! 


BUY TOGETHER $1 299рг BUY TOGETHER $1050 Save $400! 


Quote from Leo Simpson - Silicon Chip on JV100’s “This speaker really performs, with prodigious power handling and beautiful 
_| bass down to below 30Hz. But as well as power handling and extended bass response, the system is very satisfying in its handling of all 
types of music with a smooth midrange and very clean treble reproduction." 


- 44 sr : ж 
ANALOGUE MULTIMETER “Bullet” Туре ality Mercury SANE $10 ON CENTRE SPEAKER 
Mercury Tilt 2. Tilt Switch 
RUNOUT Imagine the lead Mercury won't. ша to 
P m slug of a.38 calibre | | Steel. This switch features | 
Quality S itta ы cartridge and this is : B 
the size of the tilt 454 2% hich contains about 15g 
switch. Steel қ - 2 mercury eut asteel 
chamber housesa = - 
small amount of mercury. The 
meter. 23 chamber is hermetically sealed. — - Speaker has 2 x 4” woofers plus 
ranges, Connections are by a solder tab and ў __ tweeter. Shielded, so will sit on 
continuity post. Ideal for motor bike alarms, а с : TV. Power handling 50WRMS. 
buzzer, battery tester. See 96 robotics or any applications where large | Jarm switch ar an 7 : Size 335(W) х 110(Н) х 145(D)mm 
cat. page 30 for full details. movements need to be detected. move See cat. page 48. 
Measures 9mm dia x 17mm long (less an ах 27 ` Cat. CS-2510 


Cat. QM-1022 older post) Cat. SM-1041 Was $99.95 Save $20 


Was $39.95 Save $7 | ашы | 
JANUARY $32.95 OF oa Pack of 20 to |: «sw $7.95 ea Jan $79.95 
, ROAR COMPUTER SERVICES, PH: 054 605 320 Ч f 
ED Ээ йа | = Ж pu | = ғ — STEVE DUNN ELEC, PH: 039 743 7505 , ELECTRONIC WORLD, PH: 050 238 
138 , CENTRIX COMPUTERS, PH: 051 336 633 ЕЕЕ ЕТЕ) 
NEW SOUTH WALES , ALBURY AUDIO MUSIC, PH: 060 411 765 PH: 055 231 835 , JEWEL MALL ELEC, PH:051 447 700 Е TON, ANDREW 
, KEMPTRONIC SERVICES, PH: 067 71 1655 , BALLINA ELEC, GUYATT ELEC, PH: 058 21 9497 , SUNLEC SALES & SERVICE, PH: 03 9744 
PH: 066 86 7022 *B/ , GREGS RECORD BAR, PH: 044 72 5689 1355 , NYAH DISTRICT TV SERVICE, PH: 050 32 9303 Y, PHOENIX 
, ELECTRONIC FRONTIER, PH: 063 32 3933 , S.U.N.S SOLAR ELEC, PH: 03 9752 6411 : , ELECTRODYNAMICS, PH: 057 21 7750 
5НОР, РН: 066 55 2266 , BOMBALA FABRIC SHOP, PH: 064 58 3562 , KOROIT STREET ELEC, PH: 055 615 111 
, BOWRAL ELEC. SUPPLIES, PH: 048 611 000 , HOBBIES & QUEENSLAND , BOB ELKIN ELEC, PH: 071 52 1785 JWEN, PLAZA 
ELEC, PH: 080 88 4098 , MEGOHM ELEC & GAMES SHOP, PH: 046 ELEC, PH: 077 86 3477 , KINGTRONICS, PH: 074 95 6636 $ 
288 224 , KWANTUM TECHNOLOGY, PH: 066 62 5440 " MEMDEX PTY LTD, PH: 070 320 877 eC) , ELECTRO MART, PH: 074 91 8533 
CESSNOCK TECHNOLOGY, PH: 049 90 5971 , COFFS HARBOUR , UNIVERSAL SERVICES, PH: 076 62 3228 , GLADSTONE HI-FI, PH: 
ELEC, PH: 066 52 5684 , HAYDEN ELEC, PH: 064 52 3095 , LIVE WIRE 079 726 660 , COOLOOLA ELEC, PH: 074 836 677 «HER! AY, KELLER 
AUDIO, PH: 068 84 5200 °G , THOM & POLLOCK INSTALLATIONS, PH: 067 32 ELEC, PH: 071 283 055 , BURNETTRONICS, PH: 071 625 580 
1455 GRA N, REPAIRS & SPARES, PH: 066 421 911 , MIATRONICS, PH: MACKAY COMMUNICATION SYSTEMS, PH: 079 51 3544 , ALL 
069 62 4534 г| , INFOLINK COMPUTER SYSTEMS, PH: 067 221 821 ELECTRONIC SUPPLIES, PH: 074 43 6119 3H, KELLER ELEC, PH: 071 21 
, NATURELAND ELEC, PH: 065 628 400 .E, TOMS MUSIC SHOP, PH: 4559 , CLAY'S HI Fl, PH: 075 727 052 : 
066 322 500 | ІЕМ, TECHNOLOGY PLUS, PH: 043 932 528 , LEETON | MOOLOOLABA MUSIC CENTRE, PH: 074 44 8889 G, GUITAR WORLD, PH: 075 
AUDIOTRONICS, PH: 069 53 2800 t , LIGHTNING RIDGE SOLAR & | 962588 , NAMBOUR ELEC, PH: 074 411 966 SERPINE, SMITHS 
POWER GENTRE , PH: 068 29 1013 , LISMORE SERVICE SOLUTION, PH: 066 | ELECTRICAL, PH: 079 451 141 | , ACCESS ELEC, PH: 079 221 058 
22 3122 , J & K ELEC, PH: 063 513 217 , MACKSVILLE ELEC, | , GRANITE BELT COMMUNICATIONS, РН: 076 81 3333 eT | 
РН: 065 68 3368 , SOUND DEN, PH: 066 45 3377 , GAMLEN VIDCAM PTY LTD, PH: 076 39 1960 SOLEX, PH: 077 754 522 
ELEC, PH: 048 68 1786 , HEADWARE, PH: 063 72 3895 Я SOUTH AUSTRALIA , KADINA TOYOTA, PH: 088 21 1666 •МТ 
VILEC DISTRIBUTORS, PH: 049 56 6808 , PACIFIC SATELLITE, PH: 049 ADELAIDE HILLS ELEC, PH: 083 912 688 , HUTCHESSONS 
820 855 el 1A, HAVEN ELEC, PH: 044 21 5552 (ES, COMPUTING OUTWEST, COMMUNICATIONS, PH: 087 250 400 iE, WAYNE RICHARDS 
PH: 068 62 3366 • , PORT ELEC, PH: 065 841 594 1 WHOLESALE PTY LTD, PH: 085 32 1411 TPA, PAUL DOUGLAS LOCKSMITHS, 
AUTO MARINE ELEC, PH: 049 826 445 , TERRACE TV, PH: 049 PH: 085 62 2269 , ALTERNATIVE CHOICES, PH: 086 41 0251 
874 909 0 , BOURKE STREET ELEC, PH: 067 664 664 , TAREE i , BASSHAM'S TV & COMPUTER WORLD, PH: 086 83 0075 ELEG 
COMPUTERS & COMMUNICATION, PH: 065 51 2133 , TEMORA TECHNOLOGY TECH, PH: 086 32 2425 *WHYALLA, WHYTRONICS, PH: 086 44 0988 
CENTRE, PH: 069 771 728 | , HOME TECHNOLOGY CENTRE, PH: 043 329 WEST AUSTRALIA , MICRO ELEC, PH: 097 21 6222 à 
898 eTOF , SATELLITE TV SERVICE, PH: 049 59 1166 , TUNCURRY ELECTRAMEND, PH: 099 643 515 eM , FORUM ELEC, PH: 095 813 466 
ELEC, PH: 065 54 5006 3 ,B/ B PHILLIPS ELEC, РН: 069 216 558 , WARREN ELECTRICAL SERVICE, PH: 097 71 1289 ,TV 
, NEWTEK ELEC, PH: 042 27 1620 , DONGES ELEC, PH: 063 82 JOES, PH: 095 27 1806 , YORK ELECTRICAL SERVICE, PH: 096 41 2077 
1279 TASMANIA А ELECTRONIC CITY SHOP, PH: 0364 31 9222 ! 
VICTORIA ) , GREEN GAGE SERVICES, PH: 051 52 5677 T TRIPLE 5 ELEC, PH: 0364 24 2555 , ACTIVE ELEC, PH: 0362 31 0111 
WILTRONICS RESEARCH P/L, PH: 053 311 947 , BENALLA ELECTONICS, PH: , GEORGE HARVEY ELECTRIC, PH: 0362 34 2233 N, GEORGE 
057 62 4488 ,P.C.B ELEC, PH: 054 444 044 , MAINE HARVEY ELECTRIC, PH: 0363 31 6533 , WYNYARD ELEC, PH: 0364 42 4045 
HOBBIES & ELEC, PH: 054 72 3773 , COLAC ELEC, PH: 052 31 2847 | NORTHERN TERRITORY , ALICETRONICS, PH: 089 52 3411 
SWITCHED ON ELEC, PH: 054 802 122 : , WIMMERA HOBBY SUPPLIER, PH: | , RADAR RADIO ELECTRONIC MECHANICAL SERVICE, PH: 089 41 2620 
053 82 2319 , CAMPBELL REPRODUCTIONS & RHYTHMS, PH: 054 52 1522 | , LOGICWARE, PH: 089 723 030 
ОВЕ, VTV ELEC, PH: 057 822 284 , COMMUNIQUE ELEC, PH: 039 739 | NEW ZEALAND , STH ISLAND COMPONENT CTR, PH: 03 379 8833 


NIGICAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS 


NIGIGAR i diu. JAYCAR сазды ae ocn ELEG UN IGS JAYCAR ELECTRONICS JAYCAR ELECTRONICS 
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NEIN 


ECTPC PAR_ELECTDAMICC IAVPAD ELECTDONIPC IAVCAD ELECTDONIPC IAV^AD ГІ ETRA | 
МИНЕ ЕНДІ мап ORDER - FREECALL FOR PHONE ORDERS 1800 022 ceo |i. 


5 ЈАҮС SELECTABLE SIX SOUND SIREN ШЕ 


5 JAYC REF: Electronics Aust Dec 96 / Jan 97 Any combination can N | C 

5 1 ХҮС This totally new preamp is the ultimate development from the Series II preamp. The preamp features be connected together 
"n simple to operate preamp-out-to-record facilities. (eg.to їо give different 

NE Ê tape, recordable CD or other media). The preamp also sounds in a rotating 

E features five, yes 5, line level inputs as well as phono. manner. If you were to 

Another fantastic feature is the remote control volume Seed e wen, 

adjustment. The Jaycar & EA Staff co-operated very whoop, laser gun, two 

closely on this project. We, for example, provided the 


tone warbler, 
prototype componentry. Not only is the Jaycar kit true to screamer, beep beep. 


CCIE Co ССС. 


the prototype, in keeping with the Jaycar quality Give your car or house 

approach we include at no extra charge, quality metal alarm a unique sound to others. Operated on 12 N | C 

film (not cheap carbon) resistors, the quieter 5534A op- volt DC. Size 105(H) x 105(W) x 110(L)mm. NIC 
amps, quality IC sockets and gold plated RCA's for all input and output connections! There is a nasty Ч N IG 
rumour going about that one major kit supplier will be supplying a cheap chassis transformer in lieu of the Cat LA-5705 Was 8 2 9 M 9 5 N | С 
quality toroid as used in the prototype. BE ASSURED, JAYCAR CUSTOMERS, THAT WE WILL BE JAN 379.95 Save 510 


PROVIDING THE ORIGINAL, QUALITY TOROID IN OUR KIT - BEWARE OF CHEAP COMPROMISE KITS. 
In order to keep the kit cost down, Jaycar will not be providing an expensive IR remote especially designed | 
for this kit. Instead we provide a PCB based “mini kit” which you can use to reprogramme existing learning 
remotes which you might already own. (If you don’t the AR-1710 $43.95 or our AR-1705 $69.95 are ideal) 
*FREQUENCY RESPONSE (Line inputs, typical load) «Bypass mode: 15Hz to 30kHz +0/-1dB TOTAL 
HARMONIC DISTORTION (20KHZ bandwidth, typical load, at 1VRMS output) *Bypass mode: less than 
0.002% SIGNAL TO NOIS RATIO (20KHZ bandwidth, unweighted, at 1VRMS output) eBypass mode: -105d 


Cat. KA-1790 


Available in packets of 25 andare [fra page он 
5 priced up to 50% less than others. ees 222 


NIC 


5 SIZES AVAILABLE 


3 x 5mm 5 x 8mm 
Cables up to 3mm high | Cable up to 5mm high by 
by 5mm wide for 4 соге | 8mm wide. For medium NEW 
flat telephone, duty speaker cable and 6 core. 

speaker cable flat telephone cable. 
Cat. HP-0680 Cat. HP-0682 


$1.95 Pkt 251$2.75 Pkt 25 


3 6 x 10mm 5 - 7mm 

> JAYC Cable up to 6mm high by | Expandable 7 - 10mm 
) i Expandabi 
J ТЕ 10mm wide. Suits 8 way | Suits round cables 4 xpandable 


; J AYC flat telephone cable & core alarm cable, 750 Suitable for round cable, 6 ! 
: jumbo speaker flex. thin coax and 50 Q thin | 0€ alarm cable, air spaced | 
? JAYC Cat. HP-0684 coax coax and Belden coax. 
) JAYC 


: 52.95 Pkt 25 | Cat. HP-0692 Cat. HP-0694 : Ч 
TAYE — $2.75 Pkt 25 $2.95 Pkt 25 BLUE LED BARGAINS 


6РБС & 6Р4С & 6Р2С 
Cat ТН-1920 |0 NICS 


Now $19.95 |ШЕ 


M Heavy Duty | РЭГ: — E E 8P8C Cat. TH-1934 

ee ee dd * o ACI Cat. ZD-1751 i 
; JAYC Jumper Lead : SAVE $1 a id د‎ NICS 
ПМ Bargain _ Srricxa I IAC 13S CDI, “NOW -2 Е 


: J AYC connection to the alligator clips had not been soldered - only 
crimped. Due to this the wires easily pull out and contacts are 
JAYC - poor. So we are selling them at a bargain price. It will take about 
33/2148] 20 mins to solder them all. Alligator clips are large size - about 
d AYC imm long. Cable length is approx 300mm. 10 leads supplied - 


ГУГО 2 of each colour. Cat. wc-eo21 Were $7.95 Save $4 
Eus THESE ARE ONLY $3.95 
es 3, HEAD OFFICE : Distributed | WHOLESALE MAIL ORDERS FREE POST T0: 


14/1448 We received a shipment of these recently, and found that the WAS $2.95 SAVE 756 ЕНЕ NICS 
i | | NICS 


LÀ * & 14 
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8-10 LEEDS ST RHODES 2138 Quality | PHONE: (02) 9743 5222 | Reply Paid 72. Jaycar Mail Orders. PO Box 185 Concord 
1. PHONE: (02) 9743 5222 i 509002 ORDERS: 1800 620 169 | NSW 2137 FREE CALL FOR ORDERS: 1800 022 888 
10 


81:80:43 |ғдх: (02) 9743 3070 | ENQUIRY HOTLINE: (02) 9743 6144 FAX: (02) 9743 2066 | ГӘ 
Australia ROAD FREIGHT ANYWHERE IN AUST (ир to 20kg) $14.00 NICS 
ЈАҮС POST & PACKING $10 to 524.99-54.00 $25 to $49.99-$5 $50 to $99.99-$7 OVER $100=$8 1110 


JAYC FAX: (02) 9743 2066 


JAYC 4 ADELAIDE SA || «194 Wright St (Cnr. Selby St) ePh:(08) 231 7355 SYDNEY CITY • 129 York St #Ph:(02) 9267 1614 eFax(02) 9267 1951 NICS 
ЈАҮС ST > e Fax:(08) 231 7314 e Mon/Fri:9-5.30 eFri:8.30 eSat:9-4pm e Mon/Fri: 8.30-6pm DE eSat:9-4pm 
BURANDA QLD • 144 Logan Rd еРһ:(07) 3393 0777 eFax:(07) 3393 0045 | BANKSTOWN 9363 Hume Hwy Cnr Meredithe Ph:(02) 9709 2822 eFax:(02) 


e Mon/Fri-9-5.30 © Thurs:8.30 e Sat:9-4pm 
eus CANBERRA ACT — «11 Kembla St. Fyshwick ePh:(06) 239 1801 GORE HILL 


2007 «Моп/Ғя.9-5,30 eThurs:8.30pm eSat;9-4 eSun:10-4pm NIC qd 
88 Pacific Hwy Cnr. Bellevue Ave d 9439 4799 eFax: 


8 А : E с 
*Fax:(06) 239 1821 еМол/Еп9-5.30 eSat:9-1pm alle 9439 A08 KMORIFTES Se Thurs- о 485110 N IC 
JAYC MELBOURNE CITY «Shop 2,45 A Beckett Ste Ph: (03) 9663 2030 Fax.9663 1198 | PARRAMATTA » 359 Church St (Cnr, Victoria Nd) e Ph:(02) 9683 3377 «Far (02 NICS 
eMon/Fri:8.30-5.30 eFri:8.30 eSat8.30-4 ©Sun:10-4pm 1683 3628 e Mon/Fri:9-5.30 Thurs:8.30pme Sat:9-4 eSun:10-4 
ҮН |. 286 Syiney Rd PPS O04 Tai Te Lato 000 | PENRITH — «199 High St ePh:(047) 21 8337 «Fax (047) 21 8935 NICS 
COBURG VIC Pinus Rd е 1811 eFax:(03) 9384 0061 e Mon/Fri:9-5.30 e Thurs:8.30 eSat:9-4pm e Sun:10-4pm 
yg ^ *Mon/Fri;9-5.30 eFri:8.30 ¢Sat:9-4pm R 8-10 Leeds St ePh:(02) 0745 22 eFax: 974 6 “ 
ЈАҮС E — SPRINGVALE VIC — «887-889 Springvale Rd Mulgrave. Nr Cnr. Dandenong Rd Hes . ‘ove pet О ооо 105: NIC 
JAYCH зв E e Ph:(03) 9547 1022 еҒах(03) 9547 1046 NEWCASTLE +830 Hurter Si (Cnr Stevan Aye) Pp) 653 799 NICS 
JAYC i e Mon/Fri:9-5.30 eFri:8.30 eSat:9-4pm Fax:(049) 653 796 eMon/Fri:9-5.30 958:9-40т N IC 4 
pa HOBART 9140 Campbell St. Hobart Ph: (03) 6231 5877 PERTH 9326 Newcastle St Northbridge dU UE 252 
JAY C IA e Fax: (03) 6231 5876 *Mon/Fri: 9-5.30 eSat:9-4pm e Fax:(09) 328 8982 e Mon/Fri:9-5.30 e Sat:9-4 NICS 


JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS 
JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS 
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Kenwood VA-2230 
audio analyser 


The Kenwood VA-2230 audio ana- 
lyser combines the functions of a sig- 
nal generator (10Hz to 110kHz), elec- 
tronic voltmeter, distortion meter, fre- 
quency counter and DC voltmeter. The 
instrument is provided with a GPIB 
interface, permitting external program- 
ming and data output. 

Features include measurement of 
true RMS values; a high speed signal 
generator utilising direct digital syn- 
thesising; SINAD measurement; dual 
channel input/output measurement 
for crosstalk, separation and L/R ra- 


PRODUCT SHOWCASE 


шаа мет 


tio; a frequency counter and extended 
AC level frequency range to 210kHz; 
and a distortion meter with THD and 
harmonic analysis functions (2nd to 
10th harmonic). 


For further information, contact 
Nilsen Technologies, 150 Oxford St, 
Collingwood, Vic 3066. Phone (03) 
9419 9999; fax (03) 9416 1312; freecall 
1800 623 350. 


Yokogawa DL 1520 
portable oscilloscope 


The new Yokogawa DL 1520 digital 
oscilloscope is a 2-channel instrument 
with a maximum sampling speed of 
200Ms/s and a bandwidth of 150MHz, 
processing repetitive signals with an 
equivalent speed of 20Gs/s. In the en- 
velope mode of operation, the instru- 
ment will capture events with durat- 
ions as short as 20 nanoseconds. 

The DL 1520 is equipped with ex- 
tension functions, including arith- 
metical operations and FFT analysis. 
Screen displays can be saved in TIFF, 
BMP, PostScript and HPGL formats 


Digital video 
disc recorder 

Amber Technology has an- 
nounced the Video Solution 
VMOD-100 video recorder which 
employs removeable magneto-op- 
tical discs. Manufactured by Fu- 
ture Equipment Design (FED) of 
Germany, the VMOD-100 is a drop- 
in replacement for analog VTRs and 
does not require a computer inter- 
face. The entire recorder is housed 
in a half-width 3U enclosure and 
all controls are on the front panel. 

The VMOD-100 offers al! digital 


on the MS-DOS compatible floppy disc 
drive. 

The memory length is a maximum 
of 20K word (in roll mode) and this, 


operation, giving fast random ac- 
cess (0.3 seconds maximum) and 
no signal degradation. Takes can 
be played and repeated without 
wear and tear of heads or media. 
Video signals are recorded in real 
time like a normal VTR with as- 
semble and insert recording op- 
tions. Video inputs and outputs 
are on both composite and Y/C (S- 
video) connectors and the signal 
can be viewed on any conventional 
video monitor. 

The basic system is equipped 
„with one MOD drive (expandable 
to seven drives), two digital sound 


combined with an optional built-in 
printer, makes the DL 1520 suitable 
for use as a real time recorder with an 
equivalent maximum chart speed of 
16.7mm/s. Screen displays are as fast 
as 60 updates per second, even when 
mathematical functions or envelope 
peak detection modes are employed. 

Communication options available 
include GPIB, RS232 and a combined 
GPIB and Centronics interface. 

For further information, contact 
Yokogawa Australia Pty Ltd, Private 
Mail Bag No 24, PO Box North Ryde, 
NSW 2113. Freecall 1800 500 085; 
phone (02) 9805 0699; fax (02) 9888 
1844. 


channels and one RS-422 control 
interface which allows connection 
to conventional video editing sys- 
tems. Variable MPEG data compres- 
sion is employed according to the 
desired picture quality. Recording 
time can be set between 28 min- 


utes (S-VHS quality) and 60 min- 


utes (of-line editing) per MOD 
drive, with a capacity of 1.3Gb per 
disc. i 

For further information, contact 
Amber Technology, Unit B, Sky- 
line Place, Frenchs Forest, NSW 
2086. Phone (02) 9975 1211; fax 
(02) 9975 1368. 
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Onkyo home 
theatre receiver 

Amber Technology has announced 
the Onkyo TX-SV535 AV Surround 
Receiver. It is rated at 80W RMS/8Q 


per channel in stereo mode or 65W 
RMS to the front left, centre and right 


channels and 25W RMS to each of the 
rear channels in surround mode. In 
place of inexpensive hybrid IC ampli- 
fiers found in lesser-quality units, all 
of the TX-SV535’s five output chan- 
nels are powered by completely dis- 
crete amplifier blocks, with individual 
components (no ICs). 


There are separate pre-out termi- 
nals for the front L/C/R channels, rear 
L/R channels and a subwoofer out- 
put. The TX-SV535 is equipped with 
digital Dolby Pro Logic surround 
sound and five surround modes: Dolby 
Pro Logic, Dolby Pro Logic Theatre, 
Hall, Live and Arena. 

The Onkyo TX-SV535 measures 455 
x 170 x 389mm, weighs 11.8kg, is 
finished in black brushed aluminium 
and has a recommended retail price 
of $1349.00. 

Onkyo high fidelity and home thea- 
tre products are available from au- 
thorised dealers and are distributed 
in Australia by Amber Technology, 
Unit B, 5 Skyline Place, Frenchs For- 
est, NSW 2086. Phone (02) 9975 1211; 
fax (02) 9975 1368. 


2.1Gb disc runs 
at 4500 rpm 


Seagate Technology Inc has released 
a 2.1Gb 3.5-inch hard disc drive with 
a special cover package designed to 
increase reliability. 

Called Seashield, the cover is placed 
over the PC board and is secured to 


Handy component 
lead bender 


This small lead bender will enable precise 
bends for components with body lengths of 7.5, 
10, 12, 15 and 17.5mm. It is moulded in red 
plastic and is available at $2.95 including post- 
age from CIL Distributors Pty Ltd, PO Box 236, 
Castle Hill, NSW 2154. Phone (02) 9634 3475. 


KITS-R-US 
RF Products 


ЕМТХІ Kit $49 
Single transistor 2.5 Watt Tx free 
running 12v-24V DC. FM band 
88-108MHz. 500mV RMS audio 
sensitivity. 

FMTX2A Kit $49 

A digital stereo coder using 
discrete components. XTAL 
locked subcarrier. Compatible 
with all our transmitters. 


ЕМТХ2В Kit $49 

3 stage XTAL locked 100MHz 
FM band 30mW output. Aust 
pre-emphasis. Quality specs. 
Optional 50mW upgrade $5. 


ЕМТХ5 Kit $98 
Both a FMTX2A & FMTX2B on 1 
PCB. Pwt & audio routed. 


FME500 Kit $499 

Broadcast specs. PLL 0.5 to 1 
watt output narrowcast TX kit. 
Frequency set with Dip Switch. 


220 Linear Amp Kit $499 
2-15 watt output linear amp 
for FM band 50mW input. 
Simple design uses hybrid. 
561 Kit $399 

Broadcast quality FM stereo 
coder. Uses op amps with 
selectable pre-emphasis. 
Other linear amps and kits 
available for broadcasters. 


PO Box 314 Blackwood SA 5051 
Ph 0414 323099 Fax 088 270 3175 


High-frequency inverter ICs 


Analog Devices’ 
new ADP3603 and 
ADP3604 high-freq- 
uency, switch-capaci- 
tor inverters deliver a 
regulated output with 
high efficiency and 
low voltage loss and 
eliminate the need for external inductors. 

The ADP3603 and ADP3604 provide up to 50mA 
and 120mA of output current respectively, with 
+3% output error, at a switching frequency of 120kHz. 
Output ripple is only 15mV and 25mvV, respectively. 
Their high switching frequency makes operation 
possible with capacitors as small as 1uF. 

The regulators dissipate less than 400mW and 
users can enable a fast shutdown mode in less than 
5ms, dropping the quiescent current to 1.5mA. 

The output is fixed at -3V for input voltages rang- 
ing from +4.5 to +6V. The ADP3603's and ADP3604's 
load regulation is 0.12mV/mA and 0.32mV/mA, re- 
spectively. Both regulators are available in small 
outline 8-pin SOICs with an operating temperature 
range of -40°C to +85°C. 

For further information, contact Hartec, 205A 
Middleborough Road, Box Hill, Vic 3128. Phone 1 
800 335 623. 


AWA FM721 FM-Tx board $19 
Modify them as a 1 watt op 
Narrowcast Tx. Lots of good RF 
bits on PCB. 


AWA FM721 FM-Rx board $10 
The complementary receiver 
for the above Tx, Full circuits 
provided for Rx or Tx. Xtals 
have been disabled. 


MAX Kit for PCs $169 

Talk to the real world from a 
PC. 7 relays, ADC, DAC 8 TIL 
inputs & stepper driver with 
sample basic programs. 


ETI 1623 kit for PCs $69 

24 lines as inputs or outputs DS- 
PTH-PCB and all parts. Easy to 
build, low cost. 


ETI DIGI-200 Watt Amp Kit $39 
200W/2 125W/4 70W/8 from 
+33 volt supply. 27,000 built 
since 1987, Easy to build, 
ROLA Digital Audio Software 
Call for full information about 
our range of digital cart 
players & multitrack recorders. 


ALL POSTAGE $6.80 Per Order 
FREE Steam Boat 


For every order over $100 receive 
FREE a PUTT-PUTT steam boat kit. 
Available separately for $19.95, 
this is one of the greatest 
educational toys ever sold. 
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the head-disc assembly. It helps re- 
duce the chances of exposure of elec- 
trical components to electrostatic dis- 
charge (ESD) as well as knocks and 
bumps which can occur during the 
installation process. 

Running at 4500 rpm, the new drive 
has an average seek time of 12.5ms. 

For further information, contact 
Seagate Technology Australia Pty Ltd, 
1st Floor, 17-18 Walker Place, Weth- 
erill Park, NSW 2164. Phone (02) 725 
3366. 


Neville Williams died on 7th No- 
vember, 1996. Long-time readers of 
ElectronicsAustralia, and before that 
Radio & Hobbies, will recall Neville 
Williams being at the helm of that 
magazine for a very long time — he 
was the magazine! 

I first met Neville Williams in March 
1967 and by that time he had been 
regarded as an institution for many 
years. He had run the magazine 
during the war years while the editor 
John Moyle had served in the RAAF. 

-John Moyle had returned after the 
war and continued until his death 
from cancer in 1959. In the mean- 
time Neville had continued as his 
righthand man, producing many not- 
able valve amplifier designs. 

Up until the mid-1970s, the maga- 
zine was effectively the only voice of 
the Australian electronics industry 
and under WNW (Walter Neville 
Williams), Radio & Hobbies and later 
Electronics Australia, effectively 
commented upon and chronicled 


Computer power 
supplies 

For most computers, when the 
power supply fails it is more eco- 
nomical to replace than repair it. How- 
ever, many suppliers will only sell a 
power supply together with the case; 
the original case must be junked along 
with the supply. 

To remedy this, Computronics is 
now stocking a range of computer 
power supplies. These can replace a 


Neville Williams - a tribute 


developments, particularly during the 
introduction of television. 

In the early 1970s, Neville recog- 
nised that industry developments 
had become too diverse for effec- 
tive coverage by Electronics Aus- 
tralia and so he started the trade 
magazine Electronics News which 
is now run under the auspices of 
Reed Business Publishing. 

Neville was noted for his exten- 
sive knowledge of valve technology, 
much of which he gained during his 
time atAmalgamated Wireless Valve 
Co Ltd in the prewar years. During 
that time he had contributed to the 
compilation of the noted Radiotron 
Designer's Handbook which was 
edited by Fritz Langford-Smith. 

A tall, large-framed man, Neville 
was essentially a quiet and retiring 
person, quite different from the per- 
sona he projected in his prodigious 
writings for the magazine. Perhaps 
the most notable of these were those 
featured in “Let’s Buy An Argument” 


TOROIDAL POWER 
TRANSFORMERS 


=== 
(2-0 


General 
Construction 


OUTER 
INSULATION 
OUTER 
WINDING — 


WINDING 
INSULATION - 


INNER 
WINDING 


CORE INSULATION 


Manufactured in Australia 
Comprehensive data available 
Harbuch Electronics Pty Ltd . 
9/40 Leighton Pl. HORNSBY 2077 
Ph (02) 9476-5854 Fx (02) 9476-3231 


faulty unit or upgrade a lower pow- 
ered unit. Currently stocked are 200W 
and 250W models in two case sizes, 
supplied with mounting screws and 
flying leads to allow quick reconnec- 
tion. All models are UL-approved. 
For further information, contact 
Computronics International Pty Ltd, 
31 Kensington St, East Perth, WA 6004. 
Phone (09) 221 2121; fax (09) 325 6686. 


which he wrote for more than 30 
years. Today, there are many emi- 
nent engineers who would have been 
inspired by Neville's writings and who 
would have tentatively ventured to 
"buy an argument" during those 
years. 

Neville retired in 1983 but he con- 
tinued to write for Electronics Aus- 
tralia and he also wrote for SILICON 
CHIP for a number of years. 

| and a number of others at SILI- 
CON CHIP owe a considerable debt 
to Neville Williams as we worked 
with him for many years. May he 
rest in peace. 


Leo Simpson 
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BY RICK WALTERS (| 


PART 1 


COMPUTER CONTROLLE 


6 


SILICON CHIP 


5 


E HAVE PUBLISHED quite a 
few power supplies in the 
past but this is the first one 


to have the option of computer con- 
trol via the parallel port of a PC-com- 
patible computer. In fact, you can build 
this project as a conventional power 
supply with normal front panel con- 
trols for voltage, current limit and so 
on, or with the addition of an extra PC 
board linked back to your computer’s 
parallel port, you can have full com- 
puter control via an on-screen menu. 

The computer program allows you 
two options: (1) full variable control 
of voltage and current from the com- 
puter keyboard and (2) monitoring of 
voltage and current with these values 
displayed on the VGA monitor. 

Virtually any PC-compatible com- 
puter can be used: 286, 386, 486 or 
Pentium. The program is not Win- 
dows-based, although you could run 
it from within Windows if desired. 
Here’s your chance to press that old 
286 or 386 into service and make it do 
something useful again if it has been 
relegated to the back room. 


Why programmable? 


Why not? There are many processes 
which require a certain voltage (or 
current) for a particular time, then a 
reduced voltage after that. Or maybe 
you want to monitor the current drawn 
over a long period and you can’t sit 
watching the power supply all day, 
can you? 

You might want to control a plating 
job for a couple of hours for example, 
or maybe charge a nicad battery. The 
charging procedure usually specifies 
14-15 hours at 1/10 the rated capacity 
of the cell. Then, if they are not going 
straight into service, they can put onto 
a trickle charge to keep them topped 
up. This would be a doddle for this 
programmed power supply. 


Features 


The SILICON CHIP Computer Con- 
trolled Power Supply can provide up 
to +25.5V at up to 2.55A. These odd 


D DUAL POWER SUPPL 


Specifications 


1. Positive & negative supplies, each adjustable from OV to 25.5V 


2. Local individual voltage settings; computer-controlled individual 
voltage settings; computer-controlled negative tracking positive 


. Current limiting for both supplies from 10mA to 2.55A 

. Local metering of positive or negative supply voltage 

. Local metering of positive or negative supply current 

. Remote positive voltage setting in 100mV steps from OV to 25.5V 

. Remote negative voltage setting in 100mV steps from OV to -25.5V 
. Remote current limit setting from 0 to 2.55A in 10mA steps 


. Remote monitoring of positive and negative output voltages 


O OO NEO) UO Т 


- 


. Remote monitoring of positive output current 


maximum values come about because 
we use an 8-bit parallel printer port 
and an A/D (analog to digital) con- 
verter which has a maximum conver- 
sion count of 255. To exploit the full 
conversion range of this device we 
selected the aforementioned voltage 


and current values. 

A front panel switch allows instant 
changeover from computer control to 
local (front panel) setting capability. 
LED indicators show whether the sup- 
ply is in local or computer mode. 

In the “local” mode the voltages of 


Fig.1: two completely ванада 1. А 
independent supplies, Y  o—— o+ OUTPUT 
DC1 and DC2, are 4! ex 
regulated by Q2 and 
Q3 respectively, to 
produce balanced 
positive and negative 
adjustable supply 
rails. 
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Fig.2: since the two regulated supplies 
are essentially independent of each 
other, a separate +12V supply is 
needed to power the op amps. This is 
provided by IC3 and T1 operating at 
27kHz. 


the positive and negative supplies can 
be independently set anywhere from 
zero to а maximum of 25.5V and this 
voltage is shown on the front panel 
(RHS) voltmeter, which can be switch- 
ed from the positive to the negative 
supply. 

Similarly, the current drawn from 
each supply can be read on the ammet- 
er on the lefthand side. This too can 
be switched from the positive to the 
negative supply. 

A single current limit control sets 
the maximum current which can be 
drawn from either supply before it 
changes from constant voltage to a 
constant current mode. This limit can 
be read from the front panel current 
meter whenever the “current limit” 
switch is pressed. By using a logarith- 
mic potentiometer for this control the 
current adjustment range obtained is 
from around 10mA minimum to a 
maximum of 2.55A. 

In fact, the front panel ammeter is 
pretty well useless for readings of less 
than 100mA and that is why we have 
provided a scale around the current 
limit knob, as a guide only. For really 
accurate current limit settings at low 
values, you need to resort to the Com- 
puter Control mode. 


Computer control 


In the “computer” mode the supply 
is controlled from parallel printer port 
LPT1 or LPT2 using a GW-Basic pro- 
gram. The output voltage can be set by 
pressing the “V” or “E” keys for the 
positive and the “N” key for the nega- 
tive, then entering a value. The nega- 
tive rail can be made to track the posi- 
tive rail merely by hitting the *T" key 
on the keyboard. 

The maximum current (current 
limit) for both supplies can be set by 
pressing the “I” or “A” keys then en- 
tering a value. 

Incremental changes to the positive 
voltage (and the negative voltage in 
tracking mode) can be made by press- 
ing the + and - keys. The grey keypad 


keys on the AT keyboard make this a 
very convenient adjustment. 

Once the values are set from the 
computer it can be switched off or 
another program can be run, as the 
values are latched on the digital-to- 
analog interface board. 

This month we propose to cover 
the operation ofthe power supply asa 
self-contained unit. Next month we 
will give details of the parallel inter- 
face board and key points of the pro- 
gram code used to control the supply. 


Circuit description 


Fig.1 shows the block diagram of 
the power supply, minus the interfacé 
circuitry required for computer con- 
trol. We will describe that circuitry 
next month. 

The design approach used in this 
power supply is quite different from 
that applied to typical supplies hav- 
ing positive and negative outputs. Nor- 
mally, for the positive side of the sup- 
ply, the controlling element, usually a 
power transistor or Mosfet, is in series 
with the positive rail. Similarly, a con- 
trol element is in series with the nega- 
tive rail. 

Fig.1 shows two DC power blocks, 
DC1 and DC2. These are completely 
floating with respect to each other. 
Furthermore, the positive rail of DC1 
is directly connected via the load 
switch S2a, to become the positive 
output rail of the supply. Similarly, 
the negative rail of DC2 is connected 
via the other pole of the load switch, 
S2b, to become the negative rail of the 
power supply. 

Between these two rails is the 0V 
terminal which is also connected to 
Earth. The negative rail of DC1 is con- 
nected via a PNP Darlington power 
transistor (Q2) and its 0.10 emitter 
resistor to the OV terminal. Hence, Q2 
can be regarded as a variable resistor 
under the control of the voltage and 
current block comprising IC2a, 2c and 
2d. 

Similarly, the positive rail of DC2 is 
connected via an N-channel power 
Mosfet Q3 and its 0.1Q source resistor 
to the OV terminal. Hence, Q3 can be 
regarded as a variable resistor under 
the control of the voltage and current 
block comprising IC1a & 1b. The two 
voltage and current control blocks are 
completely independent. The positive 
and negative output supply rails do 
not track each other in this circuit, 
although, as already noted, they can 
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be made to do so under computer 
control. 


Fig.1 looks wrong 


If you are accustomed to reading 
SILICON CHIP circuits, Fig.1 looks 
wrong. After all Q2 is a PNP transistor 
with its emitter connected to OV — 
surely that is wrong. Similarly, Mosfet 
Q3 appears to be connected "upside 
down" in voltage terms, with its source 
to the OV terminal. However, if you 
look at the arrows which show the 
direction of currents Ir, and 12, you 
will see that they are in the “right” 
direction for both Q2 and Q3 to func- 
tion properly. 

Note also that the negative rail of 
DC1 is more negative than OV. Simi- 
larly, the positive rail of DC2 is more 
positive than OV. This can only hap- 
pen if DC1 and DC2 are fully floating 
with respect to each other. 

Now let us look at the full circuit 
which is shown in Fig.2. The similari- 
ties between it and Fig.1 are that the 
transistors, IC numbers and DC num- 
bers correspond. Hence, Q2 on Fig.1 
corresponds to Q2 on Fig.2 and so on. 
Similarly, DC1 on Fig.1 is the same on 
Fig.2 etc. : 

Having noted the similarities be- 
tween the two diagrams, let us also 
comment that references to IN1, IN2, 


60 SILICON CHIP 


Fig.3: the component overlay for the PC board. Note that the rectifier 
diodes (D9-D16) should have a stress relief loop in both leads. Take 
care to ensure that all polarised parts are correctly oriented. 


IN3 & IN4 on Fig.2 have no reference 
to the circuit operation described this 
month. They are the inputs for the 
optional parallel interface board men- 
tioned earlier. 


Positive supply regulator 


We start with an 18V secondary 
which is rectified using four 3A di- 
odes (D9-D12) and filtered with two 
4700uF capacitors to produce around 
27V DC. This becomes DC1. 

As noted above, transistor (2 is the 
series control element for the positive 
supply, under the control of op amps 
IC2a, 2c & 2d. The control is best 
understood in the following way. Q2's 
base is pulled low, turning it hard on, 
by the resistor connected to the -12V 
rail. Also connected to Q2's base are 
three diodes, D1, D2 & D3 and these 
effectively shunt current away from 
the base of Q2 so it is fully controlled 
rather than being turned fully on. 

Op amp IC2d provides the voltage 
control. VR1 sets the output voltage 
while VR6 sets the feedback to pin 12 
so that the output voltage is exactly 
5.1 times the voltage on pin 13. IC2d's 
output is coupled to Q2 via D1. 

IC2c & IC2a provide the current con- 
trol. IC2c amplifies the voltage across 
the 0.1Q emitter resistor of 02. IC2c's 
output is fed to mixer op amp IC2a 


which also gets an input from 1С14, 
the op amp which sets the current 
limit in conjunction with VR2. 

While ever the output voltage of 
IC2c is less than that set by VR2 and 
IC1d, the input voltage to pin 3 of 
IC2a will be negative and its output 
will sit at -12V. As soon as the output 
current exceeds the preset limit of 
VR2, pin 3 of IC2a will go positive 
causing its output pin 1 to also swing 
positive. This will pull the base of Q2 
positive via D2, reducing the output 
voltage until the output current 
matches the limit set by VR2. 

As you can see, the outputs of IC2a 
and IC2d are effectively ORed using 
diodes D1 and D2. Whichever diode's 
anode is more positive will reduce the 
output voltage, so even if the voltage 
control is demanding 20V output, the 
current control will reduce it to a volt- 
age which will just supply the preset 
limit into the load. 


Soft start 


When the power supply is first 
turned on the 470uF capacitor associ- 
ated with diode D3 will be discharged 
and this will pull the base of Q2 posi- 
tive, keeping it turned off. The base 
must be pulled slightly negative, (to- 
wards the collector potential) to turn 
it on. The 91kQ resistor will slowly 


charge the capacitor, eventually tak- 
ing the anode of D3 to -12V. After this 
D3 will have no further effect. 

This slow start circuit prevents the 
output voltage from rapidly increas- 
ing to full output when the mains is 
first switched on, before op amps IC2a 
& IC2d can gain control. 

In the meantime the 4.7kQ resistor 
will be trying to turn the output tran- 
sistor on. When the output voltage 
reaches a level which results in pins 
12 & 13 of IC2d being at almost the 
same potential the op amp will take 
control and hold the output at this 
level. 

The negative supply control system 
works in a similar manner to that for 
the positive. In this case we start with 
another 18V secondary which is recti- 
fied using four 3A diodes (D13-D16) 
and filtered with two 4700uF capaci- 
tors to produce around 27VDC. This 
becomes DC2. The negative rail goes 
via the LOAD switch S2b to the nega- 
tive output terminal on the front panel. 
The supply negative is routed via Q3 
and the 0.1Q resistor to ground. 

Note that the negative voltage regu- 
lator uses an N-channel Mosfet which 
requires a positive voltage on its drain 
and a positive gate voltage to turn it 
on. Therefore all the diodes and sup- 
ply voltages are reversed. 

We would have preferred to use a 
Mosfet for Q2 as well, but P-channel 
IGFETs are still very expensive and 
are harder to obtain. 

In other respects, the voltage and 
current control and soft start feature 
work in exactly the same way, via op 
amps IC1a and IC1b. 

Because the analog-to-digital con- 
verter on the interface board can only 
operate with positive voltages, the 
negative output voltage is inverted by 
ICic and scaled to 5 volts for full 
output by the 10kQ resistor and the 
2.2kQ resistor in parallel with the 
18kQ resistor. 

The resistors which are connected 
from the unused inputs of the opera- 
tional amplifiers to ground are select- 
ed to reduce the input offsets. 


12V supply 


As the two supplies DC1 and DC2 
are floating with respect to ground we 
need a separate «12V supply to power 
the op amps. This is generated by IC3, 
transformer T1 and the associated 
components. 

The 555 timer IC3 is wired as an 


This inside view shows the prototype with the computer interface board (to be 
described next month) in place. Note that this board is optional; if you don't 
need computer control, leave it out and build the supply as described here. 


astable oscillator running at about 
27kHz and it drives transformer T1 
via a .001uF capacitor. High-speed 
diodes D7 & D8 act as half-wave recti- 
fiers to produce supply rails of +12V. 
IC3 is supplied from the 15V 3-termi- 
nal regulator REG1 which provides a 
measure of regulation for the +12V 
supplies. 

The other 3-terminal regulator in 
the circuit is REG2, a 78L05 5V de- 
vice. This provides the reference volt- 
age for the positive and negative sup- 
ply regulators. 

REG2 feeds trimpot VR4 and then 
emitter follower Q1. This then feeds 
voltage control pot VR1, as well as the 
current limit pot, VR2. 


Metering 


The voltage and metering is fairly 
straightforward. Meter M2 is scaled 


from zero to 30V and monitors the 
output voltage between points TP7 
and TP12. It is switched by toggle 
switch S5 to read the positive or nega- 
tive output voltage. 

To monitor current, meter M1 is 
used to monitor the voltage across the 
0.1Q emitter resistor for Q2 or the 
voltage across the 0.1Q source resist- 
or for Q3, depending on how it is 
switched by S4. The 1mA meter we 
used has an internal resistance of 58Q. 
This has to be padded out to a total of 
300Q and this is the reason for the 
series 220Q апа 220 resistors. 


Current limit setting 


When РВ1 is pressed, meter М1 is 
switched to read the voltage at pin 14 
of IC1d. This will be -5V for a current 
limit of 2.55A and because of the se- 
ries 5.6kQ resistor and the other series 


This close-up 
view shows how 
power devices : 
Q2 and Q3 are 
mounted on the 
heatsink (refer 
also to Fig.4). 
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Why buy from Altronics? Sounds like a fair question to me. Let me explain. All of our staff are just like you; electronic 
enthusiasts, so more than likely we have an understanding of what you are trying to do. We offer quality products at 
directly imported prices, saving you money and causing our competitors heartburn, and finally we have an overnight Jet 
delivery service to your door the next day in all major capitals. (Outlying country areas please allow an extra 24-48 hours). 


So, why don't you give us the opportunity to serve you and possibly save you some hard earned cash along the way? 
Regards, Jack O’Donnell, Managing Director / 


Hall Effect or Probe Kit 


(See SC Dec '96) This kit is a useful instrument for (See EA Nov '96) 


: measuring sound intensities from 20dB to 120dB, and is Measuring high- 
y plugged into a standard digital multimeter. It features A, potential currents can 
Use it to C, and unweighted (flat) response filters, with 2. be fraught with 
accurately slow, fast and peak reaction times. An ideal L a danger, but this kit 7 
сайре SEE piece of test equipment for the audio engineer REG makes it safer, and 
а A or installer. Flat response from 28Hz to 50kHz (- з has a better accuracy 
c ТӨРІНЕ пао 3db). Powered by two 9V batteries (not than most clamp-on 
ЕЛЕСІ included). Тһе ideal companion to the K 2592 meters or multimeters. 
Pink Noise Generator, which can be used to Connected in series with the 
accurately calibrate the sound system under device under test eg. 
test. 2 switchmode power supply, 
О television etc., it allows the : 
RI 5 5 5 оа D ate current to be observed on a CRO, and uses a Hall effect 


sensor to effectively isolate the oscilloscope from the line. 
Features: • Bandwidth DC to 25kHz е Current up to 10A 
* Negligible inductance & insertion loss 9 High slew rate 
! (>30A/ps) * 400тпУ / Атар with +1% accuracy. • Requires 
CHER С (See SC June 96) This stereo 222. BNC-BNC patch lead to connect to СКО (Р 0746) 
- = . simulator will add new : 
га oe life to your mono TV or 2 А | кэ B99 
VCR by creating an 
‘artificial’ stereo line 
сөре 5 ” f output for use with a — 
A budget priced ҮЕ stereo amplifier. It uses the Upgrade Your 
theft deterrent latest digital delay technology for low FT SEVP CERT) 


ile is fully self | 


for your car! = Ж oise and distortion. A low cost , - N 4 lf 
Avery simple, “ӨР” ; pgrade for your A/V equipment ША ЫДЫ ie pea cer 
: hich adds extr. t isti tem! ! ey, on boar 
yet extraordinarily effective deterrent te cac which aads extra presence to your existing mono system: : din : 


1i ae : | 
Қасы persons, Controlled by а мада еа ile Supplied with instrument case and silk screened panels. 


your car, this al ill sound an ear-piercing 110dB K 5950 Normally $79, This Month % 6 5 


piezo siren inside your vehicle when tripped, making ! 
соо for anyone dere! Bea Gu M 9120 12V AC Plugpack to Suit $14.50 


soft three second p pre-warn in 


warning s and two trigger "inputs. A budget 
alternative to: commercial car alarms! | 


(EA July '89) Get 
100's more recharge 
cycles from your 
nicads by charging 
them correctly. Here is a fully 
automatic NiCad battery charger 
that enables differing charge rates 
for AAA, AA, C, D or 9V cells. Once 


5 battery is charged, the unit switches 
* Rack mountable with rack "ears" е Easy to construct with to trickle charge until you switch it 


minimal wiring * Excellent S/N ratio and distortion figures. aff, Requires 12V AC plug pack. 
An optional RIAA phono preamp module is available if Features t Fully punched and 
phono (turntable) inputs are required (K 5512). screened case • Variable charge rate 


K 5018 Stereo Preamp Kit $ 2 6 9 & timer * Visual display of charge mode 
K 5512 Phono Preamp Kit $15.95 K 1650 Was $39.50, NOW $ 3 5 


(See EA Dec/Jan) This 
impressive 6 input stereo preamplifier is an attractively 
priced addition to any hi-fi rack. Features: * Irtfra-red 
remote control volume * Power on mute * Bass, treble and 
эгч 5 mode controls • Dual input switching , Metal chassis CNC 
Includes LCD turret press punched and screened front and rear panels 


Digital Display for 


Precise Measurement! 


ОЛ 5! Attention musos, : : 
roadies, installers and айн Here is a great ds E У z : mu iu 
peice of test gear, a Universal Cable Checker. Make 
sure that your cables are in good shape before a gig or installation. 
Checks continuity of: • 3-pin XLRs е Mono & stereo 6.35mm jacks 
* Stereo RCA leads. Features push-to-test button. A tricolour LED 
display shows the status of each conductor of the lead, so if a short or 
open circuit exists, you know just where it is! Also has low battery 
and out-of-phase indicator for checking balanced leads. Supplied 
with silk screened and punched front panel, available in kit or 
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fully assembled form. 559 9V battery (not included). з 2272. 4 arge yo ar o 
K 2569 Kit Version S69 Similar : хална сан SABO ahd case boat batte а 
commercial units sell яс action of the time 
Q 2590 Built and Tested Version % 139 for more than $200! 4210 Normally $189, This Month «TP» 25 aken Бу a norma 
Build your own and arge 


SAVE HEAPS! ү 


Raw aluminium front panel finish available 
in 1U (44mm), 2U (88mm) or 3U 
(132mm) high. Overall depth 255mm. 
Mounting hole centres conform exactly 
to international racking specifications 
both vertically and horizontally. ! 
Features: * Raw aluminium panel finish 22 
* Removable top and bottom steel cover panels е All dimensions : 
conform to the International Standard * Ventilated lid * Extruded panel suitable for 
anodising or painting * Individually packaged * Supplied as flat peek gem assembled Pmax 100W, Fo 35Hz, PL 91dB1W/ im, ов 25, 


CatNo. Unit Height Internal ea ea This z 5 Tm 
Height es Height (mm) Normally Month 2 м rmally $69, ROW 2 
H50H 10 44 38 $77 $50 : 3 
Н 5012 20 88 79 $92 $60 
Н5013 30 132 122 599 560 


The Powerhouse 300W, 
600W & 1200W Inverters 


The Powerhouse 
Inverters can provide? 
240VAC power from й 
a heavy duty 120г § 
24V battery. Using 
the latest MOSFET 
аға 2 output stage and 
git D toroidal transformer : 600W 8. 
= these inverters are 
Sys efficient and will deliver 1200W Models 
high surge currents. The Powerhouse - Feature Micro- 
series has been designed not only for Processor Control 
rugged bullet proof operation but for ease of 7 Circuitry! 
eck out o ternet site for a list o construction. They include a fully drilled, pre 
Mt 6 rese stralia punched chassis complete with silk screened front 
ere's an Altronics stockist near YO panel. Suitable for use in camping, boating, fishing, mining, 
farming, & remote settlements 
The 600W and 1200W models now feature ultra-stable 


e 
5 
7 
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This multiple-function counter covers a range of 10Hz to 
1GHz. It includes 


an eight digit, DIEA 
seven segment, Motorola CPU-based control circuitry! 

LED display, | 

jac ei сар K 6750 300W Kit Version 12V Input ® 3 78 © 


consumption configured K 6755 300W Built & Tested 12V Input 
circuit to emit a K 6756 300W Built & Tested 24V Input E з 9 9 
design, continuous Ё ў 
i K 6776 600W Kit Version 12V Input 
small size, tone, or a pulsing beep at about 2Hz K 6778 600W Kit Version 24V Input ss 5 2% 5 


light weight, highly 
stabilised crystal oscillator for 
accutate measurement and full 
input signal conditioning. BNC 
input connectors. 


01535 Normally $399 % T а 5 6119 Normally $14.95 ea, NOW $ 7 еа, К 6797 1200W Built 6: Tested 12V Input 
This Month Only 52209 or Buy 4 for ОО K 6799 1200W Built & Tested 24V Input > D O O 


(at 12VDC). It's ideal for reversing 2 
buzzers, car alarm internal warning beepers, K 6777 600W Built & Tested 12V Input 
headlight warnings, alarm panels, timers etc. Rated at K 6779 600W Built & Tested 24V Input 55 S 9 9 


95dB at 30cm, and is powered by 6 - 28V DC. Draws 


нв. К 6796 1200W Kit Version 12У Input 
only 15mA at 24V, Dimensions 430 x 34Hmm. K 6798 1200W Kit Version 24V Input 5Б 7 E) ke 


4% 
We have only a few of these bundled ! Offer тив! end 
systems left, so be quick! They are professional quality SOON, as stocks 
and are used in commercial installations across are strictly limited! 
Australia. Ideal for DJs, nightclubs, churches, 
sporting and social clubs, function rooms and 
community halls. We don't normally offer them at 
reduced rates to our mail order or retail customers, 
but here they are at an INSANE price! Each system 
includes a complete receiver with antennae and 
audio lead and a hand held microphone transmitter. 

z S) C 8100 Receiver and C 8242 H/Held Transmitter 
C 8105 Receiver and C 8244 H/Held Transmitter 


All Systems $3 ЭЭ еа gem 1 


Normally $705, SAVE OVER 45%! 
174 Roe St. Perth W.A. 6000 [ We welcome... | 
4 : ® | Phone (09) 328 1599, Fax (09) 328 3487 Ye welcome 
" 1 Е MAIL ORDERS С/- P.O. Box 8350 Bankcard 
Perth Business Centre, W.A. 6849 MasterCard 


Standard Delivery & Packing Charge: $4.00 to 500gms, $5.50 500gms-1 kg, 
$8.00 1kg-5kg. Where possible we process your order the day received and 


All four doors will automatically lock or unlock Fr 
with the operation of either of the front doors. 
Add the ease and convenience of central 
locking to your car. Can be interfaced to our 
$ 5205 car alarm (and others) to lock or unlock 
all four doors when the alarm is remotely 
armed or disarmed. Kit includes everything 
you need to fit central power locking to your 
vehicle; module, solenoids, rods & couplers, 
grommets, punched strip, screws & clipnuts, 
even the wiring harness! The actuators are 
motorised with an inbuilt gearbox to ensure 
reliable and positive operation. One actuator is mounted inside each 
door. Includes central control unit which mounts under the car dash. 
For use with 12V negative earth systems. 


$ 5241 Normally $119 ea, This Month Only % & 9 


Heavy Service: All orders of 10kgs 
or more must travel Express 
Road—Please allow up to 7 days 
| for delivery. $12.00 to 10kgs. 
1615. 00 over 10kgs. Insurance: As 
with virtually every other 
ї - Australian supplier, we send goods at consignee's risk. Should you require insurance cover 
despatch via Australia Post. Allow approx 9 days from day you post order to against loss peres please add $1.00 - $100 of order jah ренту сһагре $1). 
when you receive goods. When phone ordering please request “Insurance”. Altronics Resellers: Chances are there is 
Overnight Jetservice: Up to 3kg is $9.50, 3kg to 5kg is $16.00—We will process an Altronics Reseller right near you—check this list or phone us for details of the nearest 
your order the day received (if placed before 2.00PM WST) and despatched for dealer. Blue Ribbon Dealers are highlighted with a @. These dealers generally carry a 


delivery the next day. Country areas please allow an additional 24-48 hours. comprehensive range of Altronic products and kits or will order any required item for you, 


VISA 
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FAN HEATSINK 
225mm LONG 


DEVICE PINS 
LED THROUGH 
3mm DIA HOLES 

IN HEATSINK 


INSULATOR 


POWER 
DEVICE 


FLAT 3mm x 12mm 
WASHER SCREW 


TOOTHED INSULATING 
WASHER BUSH 


Fig.4: mounting details of the transistors on the heatsink. 
After mounting, use your multimeter to confirm that the 
metal tabs of the devices are correctly isolated. 


resistances, the reading will be close 
to 2.55. 


Construction 


Having described the power sup- 
ply circuit we will now describe how 
you put it together, starting with the 
PC board. The first step is to check the 
board for open circuit tracks or shorts. 
The best way to do this is to hold it up 
to a bright light and look at the copper 
pattern from the fibreglass side. An 
open circuit track will stand out. Af- 
ter repairing any tracks or bridges, 
begin by fitting the four links and the 
28 PC stakes. 

The resistors, 1N914 diodes and IC 
sockets are inserted next. Double check 
the IC socket orientation and diode 
polarity. Use a multimeter to check 
the value of each resistor as it is in- 
stalled. ; 

The low profile capacitors and 
power diodes go in next. The power 
diodes should have a loop in both 
leads to allow for thermal expansion. 

Next fit and solder in REG2 and Q1, 
the three trimpots and the four filter 
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capacitors. T1, REG1, Q2 and Q3 are 
the last items to be fitted. 


Transformer winding 


Before you finish the board you will 
need to wind the high frequency trans- 
former T1. The three windings all use 
0.25mm enamel copper wire. The plas- 
tic bobbin former for the transformer 
has the numbers 1 to 8 moulded on 
the top side. The primary winding 
starts on pin 4 and the wire is wound 
on in a clockwise direction and 75 
turns later terminated on pin 1. Don’t 
solder the leads yet. Just wrap them 
around the former pins using a few 
turns and leave 15-20mm free. 

The secondary starts on pin 8 and 
consists of 145 turns wound clock- 
wise (the same direction as the pri- 
mary) and terminating on pin 7. With- 
out breaking the wire, put a 30mm 
loop in it, twist it around pin 6, then 
wind on another 145 turnsin the same 
clockwise direction and terminating 
on pin 5. 

There is no magic in the clockwise 
direction but it is most important that 


the primary and secondaries are 
wound in the same direction. Slip the 
ferrite core halves into the former and 
see how the wires need to be dressed 
to clear the ferrite. Clean and tin each 
wire end, wind 2-3 turns around its 
pin and push the wire down the pin 
close to the base. 

Check the ferrites for clearance again 
and when you are satisfied quickly 
solder each pin. Don’t apply the heat 
for too long as the plastic boobin is 
very soft. Insert the ferrites in the 
former and wrap a layer or two of 
sticky tape around them to hold them 
together. Once the transformer is 
mounted on the PC board you can put 
a cable tie around it. 

With the PC board completed, you 
can start work on the case. We used a 
steel baseplate to mount the power 
transformer and the PC board. It also 
functions as a heatsink for the 3-ter- 
minal regulator REG1. 

Your first task with the case is to 
drill the steel baseplate, if you are not 
working from a kit. You will need 
holes for the transformer mounting 
bolt, the mounting screw for REG1 
and the two mounting screws for the 
PC board. 

Mount the power transformer, the 
PC board and REG1 to the steel base- 
plate before installing it in the case. 

A large single sided finned heatsink 
is mounted on the rear panel for the 
two power transistors, Q2 and Q3. 
The rear panel will need to be drilled 
to take the heatsink and transistor 
mounting screws, the cordgrip grom- 
met and fuseholder and the D socket 
for the interface board. 

Similarly, the heatsink will need to 
be drilled for the mounting screws 
and with holes for the leads of the two 
power transistors. We drilled indi- 
vidual holes for the three leads of Q2 
and a single 10mm hole for the leads 
of Q3. 

Both transistors must be mounted 
with either a mica washer, insulating 
bush and heatsink compound (see 
Fig.4) or oneofthe new thermal wash- 
ers and an insulating bush. In either 
case, do not overtighten the mounting 
Screws. 


Front panel assembly 

Fit the Dynamark adhesive label to 
the front panel and then you can drill 
all the holes for the front panel hard- 
ware. The meters will be supplied 
with their own template as an aid to 


ALL SWITCH BUSHES MUST BE CONNECTED 
TO METAL PLATE VIA SOLDER LUGS AND 
HOOK-UP WIRES 


AGE ee 


АС! mem mme: 
22 *AC2 
M 
« 
їси 


ej 


E 
YELLOW/ 
GREEN 


MAINS 
CORD 


1 NC NC NC 


CONNECTIONS TO 51 NOT 
SHOWN ON MAIN DRWING 
(THOSE MARKED NC WILL 
BE CONNECTED FOR COMPUTER 
CONTROLLED VERSION) 


METAL GROUNDING PLATE 


HEATSINK 


Fig.5: details of the case wiring. Table 1 shows most of the interconnections FI 
between the PC board and front panel. 


cutting the circular holes. ammeter and this is more easily done the front cover of the ammeter and 
Mount all the switches and meters. after Һе meter is mounted on the front remove the two tiny Phillips head 
You will need to fita new scale to the panel. When the time comes, unclip screws from the meter scale. Carefully 
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Table 1: Wiri 


remove the scale and stick the new 
one onto it. Trim the edges with a 
utility knife if necessary, then refit the 
scale and clip the front cover on. 

The potentiometers will need to 
havetheir shafts cutto a suitable length 
for the knobs. We had to cut 10mm off 
ours but the shaft length will depend 
on the supplier. Mount the pots with 
the terminals facing the local/compu- 
ter switch, as shown in Fig.5. 

Fit the two 5mm LEDs in their clips 


Interconnections 


and rotate them so that the two-cath- 
odes (shorter leads) are facing each 
_ other. 


Front panel wiring 


There is a large number of wires 
between the front panel and the PC 
board and thus the chance of connec- 
tion errors is greater. We used a length 
of 16-way rainbow cable, which made 
the wiring a little easier. 

The black lead was used for the E 


Fig.6: the full size etching pattern for the PC board. 
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Fig.7: this is the full-size artwork 
for the meter scale. 


pin, brown for TP1, red for TP2, or- 
ange for TP3 and so on, following the 
colour code. When we got to TP10 we 
used the black wire, then the brown 
for TP11 etc. 

Follow the wiring interconnection 
shown in Table 1. The wires to the 
interface PC board can be left un- 
stripped and wrapped with a piece of 
insulation tape. 

The switches and controls must be 
earthed, as the front panel is plastic. 
With a piece of emery paper, remove 
the plating from the case of each po- 
tentiometer where you want to solder 
the earth wire, then tin it well, before 
you actually solder-the wire. 

Using large solder lugs, loop an earth 
wire from switch to switch and con- 
nect to one potentiometer case. Con- 
nect the negative control potentiom- 
eter case to the earth bolt on the chas- 
sis where the mains earth is connected. 

Slip individual lengths of heat- 
shrink over each mains switch lead 
and shrink them, then slide a large 
piece over the complete switch. You 
can’t be too careful with 240 volts! 


04101971 


MICROWAVE PARTS & REPAIRS 


WARNING!: All microwave repairs must be done by a qualified microwave technician. All text 
within is to be used as a guideline only. We recommend reading “MICROWAVE OVEN OPERA- 
TION AND SERVICING MANUAL” (code: MAN-MICRO, cost $19.95) for full safety instructions. 
Shailer Park Electronics will NOT take liability in any form for safety, health or work done. 


MICROWAVE OVEN LAMPS 

Hard To Find Range Of Microwave Resistant Lamps 
Code | Volts | Watts | Base ¢ $ 
01818 | 240V | 25W | 13mm | 5850 
01819 | 125V | 25W | 13mm | 5950 
01821 | 240V 20W | 15mm | $8.50 


CL822 125V 20W 15mm $9.50 


MICROWAVE SHORT PROTECTOR 


Blowing mains fuse? This short protector may be 

Ги blown. It’s located across the high voltage cap which 

holds approximately 2300V. This short protector 

can be tested by first unplugging mains lead and then discharging the high voltage cap with a 1kQ 

resistor. The short protector can then be safely measured out of circuit. REPLACE SHORT PROTEC- 
TOR IF FOUND DEAD SHORT. Code: 2X062H $14.95 


MICROWAVE HIGH MICROWAVE HIGH VOLTAGE CAPACITORS 
VOLTAGE CAPACITORS Code Voltage 


Is your microwave oven blowing MWC65 2300V 
the main fuse? The high MWC70 2300V 
voltage capacitor may 
be faulty. These MWC83 2300V 
high voltage, low Es MWCBS 2100/ 
tolerance capaci- 
tors are used in mi- 2 MWC86 2100V 
ДЕ ovens to MWC90 2100V 
complete a resonance 
circuit with the magnetron which is inductive. A | MWC95 2100V 
faulty capacitor may upset the lead-lag factor of the MWC100 2100V 
resonance circuit and cause the transformer to la- 
bour (hum) or blow short protector and/or main | MWC105 2100/ 
fuse. The high voltage capacitor, which holds ар- MWC110 2100V 
proximately 2300V, can be tested by unplugging 
the mains lead and then discharging the capacitor | MWC113 2100V 
with a 1kQ resistor, after which it can be safely — [MWC114-6 2100V 
measured out of circuit. REPLACE CAPACITOR IF + 
FOUND FAULTY OR DEAD SHORT MWC120 2100۷ 


MICROWAVE OVEN ROOF LINING 


Does your microwave throw sparks inside cavity? The roof lining may need replacing. This lining is 
made of a special material to diffuse the microwave beam for even distribution. You will find the 
lining if you open the door and look up inside the cavity; it is a flat sheet held in by screws or clips. 
With age, the microwave beam will burn through this lining causing sparks inside. We supply 13cm 
x 17cm sheet, simply cut and shape to size. 


MICROWAVE OVEN ROOF LINING 
Type 
MRL20 | Microwave [13cm х 17cm [$15.50 


МВ:50 | Convection | 130m x 17cm [$17.95 


MICROWAVE FUSES MICROWAVE FUSES 


Our mo of original micro- Code | Rating 
wave fuses are time delayed, 

ceramic tube, with brass < 225 py Sulu ly. 
nickel plated contact cups AF011P 8A 5mm x 20mm 
and have a high breaking Q AP A TA 
capacity of 500A/500V. Я 
Never use conventional AFO19L 6.35mm x 32mm 
fuses as they may explode and shatter throwing AFO20L 8A | 6.35mm x 32mm 
d e inside the food cavity, which may AFODIL 635mm х 32mm 


5mm x 20mm 


MICROWAVE TURNTABLE BELTS 
Code Dimensions (A x Bx C) | Length 
MWB95 95 х7.0х0.6 300 
MWB100 100 x 7.5 x 0.6 320 
MWB105 105x40x10 | 330 
MWB110 110 x 7.0x 0.6 340 
MWB165 116 x 4.0 x 1.0 520 
MWB210 210 x 2.5 square 650 
MWB260 260 x 3.0 square 800 
MWB280 280 x 3.0 square 880 
MWB175 175 x 2.5 round 550 


Postage & Packing $3.50 


= SHAFT A ) ORDER HOTLINE: (07) 
| 2.5 rpm оС” 3209 8648. FREE CALL: 
Code: MWM91 1800 E 5” (07) 
Cost $34.95 
SHAETE SHAILER PARK 
iom | 2.5 rpm ELECTRONICS 


Code: MWM16 "™ Code: МИ/МІ59| KP Centre, Cnr Roselea & 


Lyndale St, 
Cost $36.95 Shailer Park, Qld 4128. 


Cost $39.95 


WINRADiO 


"Of all the cool PC cards you could stick in your computer, 
WiNRADIO takes the cake." internet.au, June 1996 


“...well conceived, nicely made and a solid performer... The user's 
manual is also excellent, unlike many computer products." 
Electronics Australia, July 1996 


“а must-have for hackers. A scanner user's dream." 
Radio & Communications, May 1996 


*....high-quality workmanship, good reception and easy usage." 
Chip magazine, November 1996 


Want to try something different? Something exciting? 
Heard about radio scanning? Maybe you already wanted 
a scanner, but never got around to getting one, or maybe 
it sounded too hard? Plug the card into your PC, fire up 
the Windows software and listen to real-time, 
professional radio transmissions. You'll be amazed about 
what's going on around you: with WiNRADiO, be there 
the very minute it happens! 


The WiNRADiO Card. 
Frequency range 0.5 to 1300 MHz continuous. 


(Sixty times greater than your ordinary car radio.) 


Warning: Listening in to police radio and mobile 
phones and/or acting on information obtained this 
way could be illegal in your state. If in doubt, please 
check with the relevant authorities. 


WiNRADiO Communications raw, 
Phone: (03) 9525 5300 #9) 
Fax: (03) 9525 3560 H 

email: sales@winradio.net.au Philadelphia 
web:  www.winradio.net.au 1996 


Award Winner 


Dealer inquiries welcome. 
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_ 1PCboard, code 04101971, 160 x 

. 83mm 

1 instrument case, 355 x 250 x 
122mm, Altronics H- 0490 or 
equivalent : 

1 baseplate, Altronics H0492 or 

-. equivalent 

1 front panel label, 345 x 118mm 

1 160VA toroidal mains transformer 
with two 18V secondaries (T2) 

1 1mA 30V scale, panel meter, 58 x 
52mm (M2), 

1 1mA 589, panel meter, 58 x 
SMM) | 

: 1 0-ЗА meter scale | 
1 = miniature toggle switches 


4 DPDT flat shaft miniature toggle 
switches (S2-S5) 
1 3-core mains lead with moulded 
3-pin plug 
“1 2AG panel fuseholder 
_ 11А 2AG slow-blow fuse 
3 16mm aluminium knobs 
-. 1 red binding post 
1 black binding post 
1 green binding post 


Semiconductors | 
2 LM324 op amps (IC1, IC2) 
1 555 timer (1С3) 
1 BC338 NPN transistor (01) 
. 1 BDV64B PNP Darlington 
transistor (Q2) 
1 MTP75NO6 N-channel Mosfet 
2 (Оз) | 
_ 17815 15V regulator (REG1) 
1 781.05 БУ regulator (REG2) 
.6 1N914, 1М4148 signal diodes 
(01-06) | 
2 1М4936 fast rectifier diodes 
| (D7, D8) 
8 1N5404 3A diodes (D9-D16) 
25mm red LEDs and mounting 
clips (LED1, LED2) 


Capacitors 

- 44700uF 50VW PC electrolytic 
2 470uF 25VW PC electrolytic 
5 100uF 25VW PC electrolytic 
2 47uF 50VW PC electrolytic 

. 2 10uF 50VW PC electrolytic 
5 0.1uF MKT polyester 


Similarly with the fuseholder, sleeve 
each connection then sleeve the com- 
plete holder. 


Testing 


Before you turn on the power use 
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1 .01uF MKT polyester 
1.0022uF MKT polyester 
2 .001uF MKT polyester 


Resistors (0.25W, 1%) 


2 91kQ 13.9kQ 
151КО 12250 
1 22kQ 2 1.5kQ 
4 18kQ 2 1.2kQ 
2 10КО 1W 5% 35100 
11 10КО 14700 
1 8.2kQ 12200 
1 5.6кКО 1 820 
15.1kQ 1470 
5 4.7kQ 1 220 

1 4.3kQ 2 0.10 2W 5% 


Potentiometers 

2 10КО 24mm linear 
potentiometers (VR1, VR3) 

1 10kQ 24mm log potentiometer 
(VR2) 

1 2k 25-turn top adjust trimpot 
(VR4), Altronics R-2378 or 
equivalent 

1 1000 25-turn top adjust trimpot 
(VR5), Altronics R-2370 or 
equivalent 

1 1kQ 25-turn top adjust trimpot 
(VR6), Altronics R-2376 or 
equivalent 


Miscellaneous : 

1 cordgrip grommet to suit mains 
cable 

2 TO-220 mounting hardware 

1 TO-3P mounting hardware 

300mm 20-way rainbow cable 

500mm 20-way rainbow cable 

500mm 16-way rainbow cable 

tinned copper wire 

28 PC board stakes 

5 6.5mm lugs 

2 solder lugs 

2 100mm cable ties 

50mm 3mm heatshrink 

100mm 16mm heatshrink 

7 3mm x 10mm machine screws 

2 3mm x 15mm machine screws 

1 3mm x 20mm machine screw 

12 3mm hex nuts 

11 3mm flat washers 

10 3mm spring washers 


your multimeter to test for continuity 
from TP1 through to TP16 on the PC 
board to the destination of the other 
end of the wire (see Table 1). 

Turn the front panel switch off, plug 
the lead into a mains outlet and turn it 


on. Switch the front panel mains 
switch on and watch for smoke or 
meters against the stop and listen for 
buzzing noises. If it passes the smoke 
test (no smoke), things are looking 
good. 


DC voltages 


You should measure about 27V DC 
on each of the 10kQ resistors near the 
filter capacitors. The voltage from D7's 
cathode to ground should be around 
+12V to +12.5V, while D8's anode 
should be around -12.5V to -13V. 

With the voltmeter switch set to + 
volts, the meter should follow the ro- 
tation of the “Volts Positive" knob. A 
similar situation should occur with 
the meter switched to “- volts” and 
with the “Volts Negative” knob being 
rotated. 


Current limit 


Turn the “SET mA” control anti- 
clockwise, then quickly press and re- 
lease the current limit pushbutton. If 
the meter didn’t move hold the button 
down and rotate the control clock- 
wise. The meter should move up the 
scale to around 25. 

If everything is fine up to this point, 
you are on the home straight. All you 
have to do now is the final calibra- 
tion. 

With a digital multimeter connected 
to the negative output terminals, ro- 
tate the “Volts Negative” control fully 
clockwise. Adjust VR4 until the out- 
put voltage is -25.5V. Next, turn the 
“Volts Positive” control fully clock- 
wise and after connecting the multi- 
meter to the positive output termi- 
nals, adjust VR6 until the output is 
+25.5V. Note: the negative output volt- 
age must be set before the positive 
adjustment is carried out. 


Output current 


Connect a 2.20 10 watt resistor in 
series with a multimeter that is capa- 
ble of reading 2A DC and connect 
them across the positive terminals of 
the power supply. Set the positive 
voltage so that 2A is flowing through 
the resistor. Adjust VR5 so that the 
voltage on TP8 (pin 8 of IC2) is 3.92V. 
The front panel current meter should 
indicate about 2.0. 

This completes the calibration of 
the power supply. Now you can put it 
into service and become familiar with 
it before fitting the interface PC board 
to be described in the next issue. SC 


SERVICEMAN'S LOG 


The fireball TV set from hell 


It might seem over-dramatic to describe a rather 
ordinary looking NEC 51cm TV set like this but 
this was indeed a wolf in sheep’s clothing. And 
it lead me on a merry chase to discover the 


cause of the problem. 


The set, an NEC N4840 using a Ko- 
rean Daewoo C-50 chassis, was 
brought in by a young, brusque woman 
who was succinct and to the point: “it 
smoked, burned and then went black”. 
I barely got her name and address 
before she left as quickly as she had 
arrived. 

I was rather busy at the time and a 
couple of days passed before I was 
able to examine the set. It didn’t seem 
wise to switch the set on immedi- 
ately, as her description of the fault 
suggested that there may have been a 
fire. As such, it would be all too easy 
to exacerbate the problem and, in any 
case, there would probably be obvi- 
ous visual evidence of the damage 
inside. ` 

And so it was that I gingerly re- 
moved the back, carefully examined 
the various circuit boards, and tried 
sniffing for the telltale smell of fire. 
But there was nothing. The set, which 
I guessed was about seven years old, 
was reasonably clean and everything 
look OK. I especially examined the 
flyback transformer and power sup- 
ply circuitry but all was fine. Perhaps 
the damage was on the inside of the 
deflection yoke but that would have 
to wait for the moment. 

Eventually, I concluded that there 
was nothing for it but to go for a smoke 
test — in this case, literally. I plugged 
the set into the power and switched it 
on. At this stage, I didn’t know what 
to expect but the result was some- 
thing of an anticlimax. The set mo- 
mentarily spluttered into life and then 
died — no sign of smoke or flames or 
anything dramatic yet. 

OK, so where to start? My first volt- 


age check was at the collector of the 
line output transistor. This measured 
103V which seemed reasonable and 
so I switched the set off and fished out 
the file on NEC/Daewoo sets. Unfor- 
tunately, the only circuit diagram I 
had was an abysmal photocopy with 
virtually illegible component values 
and type numbers. However, by using 
a magnifying glass, I could just dis- 
cern that the B+ rail was indeed 103V 
which meant that the power supply 
was probably OK. 

So why was the set dead? Well, 
maybe because a safety circuit had 
turned off the horizontal oscillator. I 
initially confirmed this by measuring 
the collector voltage of the driver tran- 
sistor in this stage — it was floating at 
the B+ potential, which meant that it 
wasn’t turning on and off. 
What’s more, a quick 
check with the CRO 
showed that there was 
no waveform on pin 20 
of IC 1501 (TA8718). 


Tricks of the trade 


Because the circuit 
diagram was so poor, I 
could not discern 
how the protection 
circuit worked or 
even where it was. 
Basically, there 
were two possibili- 
ties to consider: (1) 
either the protection 
circuit itself was faulty; 
or (2) the protection cir- 
cuit was shutting down 
the horizontal oscillator 
in response to a voltage 


that was going too high. 

To test the latter theory, I decided to 
try using a Variac to reduce the mains 
voltage before switching the set on. Of 
course, the input voltage can only be 
reduced so far. The set is remote con- 
trolled and if the input voltage is set 
too low, the microprocessor is starved 
of voltage and will not switch the set 
on. 
Nevertheless, I ploughed on and 
swung the input voltage up to 110V 
AC. Before switching on though, it is 
necessary to secure the PC board. Nor- 
mally, this is held into the front of the 
cabinet shell by pressure from the 
back. As a result, if you try to switch 
the set.on without the back in place, 
the pressure on the mains switch can 
be enough to push the whole chassis 
back inside the cabinet without the 
power actually coming on. 

To overcome this problem, I held 
the rear of the chassis and the very 
edge of the PC board with one hand, 
taking extreme care not to touch any 
of the parts or copper tracks. By this 
stage, I was really beginning to feel 
relaxed about the repair and that the 
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Serviceman's Log – continued 


symptoms had been over exaggerated. 
I was wrong. 

When I pressed the power switch, 
the set powered up... and up... and 
up, until there was a terrific “crack”. 1 
jumped away, partly in response to 
this "crack" but mostly due to an elec- 
tric shock that I received from the two 
places I had been touching the set. 
And it continued to crack and spark 
until I recovered my senses sufficiently 
to dive for the mains wall power socket 
and switch it off. 

It would hardly be an exaggeration 
to say that we had too much voltage! 

Now I was going to have to be much 
more cautious. Obviously the EHT was 
far too high and it was arcing every- 
where — even across the plastic insu- 
lation and onto me. The shock wasn't 
severe, except perhaps to my wounded 
pride. 


EHT checks 


After a fright like that, it was time 
for some heavy-duty armour. After 
checking that the .0056uF high-volt- 
age capacitor across the line output 
transistor was OK, I reached for the 
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EHT meter and connected it to the 
EHT output lead at the ultor cap (ie, 
where it plugs into the tube). I also 
connected the multimeter to the B+ 
rail so that I could monitor this volt- 
age as well. 

There was no way I was going to 
touch the PC board again. This time I 
wedged the chassis into the front of 
the cabinet with an old defection yoke 
rubber positioner and turned the variac 
down 100V. 

Wearing a rubber glove, I switched 
the set on and watched the meters. 
Interestingly, the multimeter showed 
that the B+ rail initially rose to +103V 
for a second or so and then continued 
to rise even higher to over 200V (fsd 
on the meter). Similarly, the EHT 
paused momentarily at about 22kV 
and then rose to over 30kV, at which 
point it began to arc everywhere and I 
had to switch off. 

I was confused. Why was the B+ 
rail OK in shutdown mode and why 
was it rising so high until shutdown 
occurred? Right now, I didn't have 
any answers to these questions but 
there was one other worry; all this 


arcing was bound to cause more dam- 
age to peripheral circuits. 

To overcome this problem, I de- 
cided to disable the line output stage 
until I had sorted out the problem 
with the B+ rail. Fortunately, this is 
easy to do; all that's required is a 
jumper between base and emitter of 
the line output transistor. This done, I 
switched the set on again and to my 
surprise the B+ rail rose to its correct 
value of +103V and stayed there dead 
steady. 

By now I was really baffled. The 
only theory I could come up with at 
this stage was that the power supply 
was somehow breaking down under 
load. To this end, I replaced switch- 
mode IC 1801 (STR50103) and resistor 
R806 (470kO) as I had had problems 
with that going high in other sets. I 
also replaced C814 (1рЕ 160V) as it 
looked suspicious and connected an- 
other meter across the output of the 
bridge rectifier. 

Unfortunately, that didn't cure it. 
When I removed the shorting jumper 
from the base of the line output tran- 
sistor and switched on again, sparks 
flew everywhere. Reducing the variac 
below about 90V killed the set com- 
pletely, while between 110V and 240V 
the voltage across the bridge rectifier 


THE FIREBALL TV SET FROM HELL 
~ THIS WAS INPEED A WOLFE 
IN SHEEP'S CLOTHING 


rose to 350V. And, as before, the B+ 
rail and the EHT rose well above their 
specifications and the set often closed 
down. 

I did manage to reduce the arcing a 
little by cleaning around the ultor cap 
with CRC 2-26 and by cleaning around 
the CRT board but it was still very 
hairy. But obviously, this was fiddling 
at the edges and had nothing to do 
with the real fault. 


The EHT stage 


My next approach was to replace 
the spike suppression capacitors 
around the line output transistor but 
this only showed that I was still miles 
off the track. About all I could do was 
temporarily fit some larger values to 
reduce the EHT to a more manageable 
27kV while I checked the components 
around the flyback transformer. 

Eventually, it got to the point where 
I began suspecting the transformer it- 
self. Perhaps an internal insulation 
breakdown was causing EHT to arc 
onto the B+ rail? It certainly seemed 
that way, although the CRO only 
showed oversize (but otherwise per- 
fect) pulses on the collector of the line 
output transistor. Nevertheless, I felt 
sure that I was on the right track at last 
and ordered a new transformer. 

When it duly arrived, I wasted no 
time in fitting it. Unfortunately, it made 
absolutely no difference. I subse- 
quently fitted a substitute yoke with- 
out result and, by this stage, was be- 
coming thoroughly fed up. So much 
for my initial confidence. 


Logical thought 


It was time for some logical thought. 
The crux of the problem was what 
caused the B+ rail to go high? It was 
time to take a closer look at how this 
rail is derived and where it went. 

In summary, the B+ rail is gener- 
ated from a switchmode power sup- 
ply based on transformer T802 and 
switching IC 1801. And pin 4 081801 is 
connected via a diode to pin 2 of the 
flyback transformer (T402). I did some 
voltage checks and noticed that the 
B+ voltage got higher as it got closer to 
the flyback transformer — even on the 
same track! 

How was this possible? By now, I 
felt sure that some sort of weird volt- 
age doubling process was taking place 
and if it wasn’t the diode itself that 
was at fault it had to be a capacitor. So 
I began hanging extra capacitors onto 


the B+ rail at different points in the 
hope of changing something but to no 
avail. f 
I was about to give up when I no- 
ticed that the circuit shows an electro- 
lytic capacitor (22рЕ 160V) between 
pin 4 of the flyback transformer and 
earth. But what really caught my 
attention was that no internal con- 
nection to pin 4 was shown. 
Obviously, this was wrong — pin 4 
had to go somewhere, otherwise 
why connect a capacitor to it? 
Fortunately, the circuit of an NEC 
N4845 circuit (Daewoo C-900 chassis) 
is similar in many respects and this 
showed that pin 4 connects to a tap- 
ping on the flyback transformer pri- 
mary. I removed the capacitor and 
immediately noticed that it was leak- 
ing slightly down the positive lead. 
Could this be it, at last? I was des- 
perate. I soldered in a new capacitor, 
held my breath and switched on. Hal- 
lelujah — it worked! The B+ rail stabi- 
lised at +103V and the EHT settled at 
22kV, even with 240V input. 
Unfortunately, all that EHT arcing 
had created a couple of extra faults, 
although these proved easy to track 
down. First, the picture came up as an 
overbright raster. This was due to the 
10uF 160V electrolytic capacitor on 
the +180V rail to the RGB outputs. It 
had gone leaky and pulled the rail 
down to about 70V (the poor beast 
had nearly exploded from its trauma). 
Secondly, the set suffered top verti- 
cal foldover and there were obvious 
retrace lines. This problem was traced 
to the vertical output IC (1301, 
AN5515) which had been damaged. A 
new IC restored the set to full health. 
The set was soak tested for a week 
before it was whisked away by its 
unknowing owner. I must renew my 
life insurance. 


Computer monitors 


The next day started looking dis- 
tinctly “computerish”, as three moni- 
tors were dropped in by the local com- 
puter shop as soon as I opened the 
door. As usual, they were extremely 
urgent and their clients wanted free 
quotes. To cap it off, no faults were 
specified which is often par for the 
course but can cause problems if a 
fault is intermittent. 

I don’t really consider “free quotes" 
as being fair as most of the work is in 
the diagnosis and not the actual fix- 
ing. After all, if you go to a doctor, he 
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charges you for the consultation, gives 
you no guarantee and then you have 
to go elsewhere to buy your own parts 
(drugs). In the circumstances, the best 
I can offer are free guesses. 

Now that I repair so many moni- 
tors, I have set up two old 286 com- 
puters with VGA cards running a test 
program by Koenig, as well as a 386 
with Windows 3.11 running a pro- 
gram called Wintach. I also have an- 
other 286 with an EGA card for older 
monitors. 

The three monitors were all only 
two years old and were 15-inch dig- 
ital non-interlaced SVGA types. Two 
were Moebius CM15VDE models and 
the other a WEN JD156B. I began by 
connecting them to my three comput- 
ers and switched on. 

One Moebius was initially working 
OK, while the second one was giving 
a “pink” picture. The WEN, on the 
other hand, was completely dead - 
well, almost. I decided that the “pink- 
picture” job would be the easiest and 
tackled that one first. 

The back was held on with two 
screws on the bottom and two plastic 
lugs at the top that are awkward to 
unclip. Once this was off, I unsoldered 
the metal screen over the CRT board 
(PWB1787). It was obvious that the 
problem was no green so I examined 
this board for dry joints, glue, corro- 
sion and cracks but all was OK. 

The fault had to be somewhere in 
this vicinity because the cable from 
the computer connected directly to 
CRT board, with sync pins 13 and 14 
going off to the motherboard. 

Next, I considered the possibility 
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that the fault was in the cable itself. 
With this in mind, the DB25M plug 
was Carefully examined for broken or 
bent pins, with particular emphasis 
on pin 2 (the green input). I could find 
nothing wrong. I then checked for con- 
tinuity between pin 2 and the CRT 
board plug (P502) at pin 3 and again 
all was OK. 


Voltage checks 


My next step was to make some 
voltage checks around the CRT board. 
First, I checked the voltage on the 
green cathode (pin 6 of the CRT 
socket), then the red and blue cathode 
voltages (pins 8 & 11). The latter both 
measured about 70V, whereas the 
green cathode voltage was at 60V. This 
was rather puzzling — I had expected 
the green cathode voltage to be higher 
than the other two, because the green 
gun was being cut off. 

Because these voltages were not 
unreasonable (after allowing for grey- 
scale adjustments), and because there 
were no signs of any distressed com- 
ponents around the LM2419T RGB 
power amplifier IC, I concluded that 
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the problem was back around the de- 
coder IC (1501, MM1203). It was time 
to fire up the CRO. 

Immediately, it was obvious that 
there was no signal on the green chan- 
nel. There was no sign of a signal at 
the input to the decoder IC or even 
where the plug connects to the CRT 
board. There just had to be a short 
somewhere that was pulling the green 
signal down. To test this theory, I 
shorted the red input to the green one 
and the red immediately dropped out. 
Similarly, when the blue input was 
shorted to the green input, the blue 
dropped out. 

An ohmmetertest between the green 
cathode and ground subsequently con- 
firmed the existence of a short. All I 
had to do now was track it down. 

I began my search by checking all 
the decoupling components to the 
green input but they were all OK. 
However, when I unplugged the con- 
nector to the CRT board, the short on 
the board vanished. Obviously, the 
problem was either in the cable or in 
the DB25M plug. 

Isuspected the plug at first as this is 


Fig.1: the NEC 
N4845 circuit 
(Daewoo C-900 
chassis) is similar 
in many respects 
to the N4840, 
particularly 
around the line 
output stage. Note 
the capacitor 
connected to pin 
4 of the flyback 
transformer. 


often abused. Unfortunately, it is di- 
rectly moulded to the cable and wig- 
gling it while checking between pins 
2 & 7 with an ohmmeter made no 
difference — the two pins remained 
shorted. 

Adjacent to the DB25M plug is a 
cylindrical assembly — probably a fer- 
rite ring core — then there is a metre of 
cable before it goes through a plastic 
clamp on the back of the monitor. 
Afterthat, about 15cm further on, there 
is an earth clamp around the striped 
cable braid, then another ferrite core 
before the plug to the CRT board. It all 
looked OK and nothing I could do 
would clear the short. і 

Getting a replacement cable prob- 
ably wouldn’t be easy, so I tried one 
last gamble — I connected a variable 
power supply across pins 2 and 7 and 
wound it up in the hope it might burn 
off the short. It didn’t work; the cur- 
rent rose to 5A (the supply limit) with 
no sign of the short melting. But what 
was interesting was that the cable be- 
came warm only as far as the entry 
clamp but no further. 

That just had to be the location of 
the short. I removed the cable, ring- 
barked the outer sheath on either side 
of the clamp marks and carefully 
opened the braid. To cut a long story 
short, I eventually found a small nick 
in the green signal cable which al- 
lowed the inner conductor to short 
against the outer braid. 

After that, it was a simple job to 
correct the fault and refit the cable. 
And that fixed the problem —the green 
was fully restored and the display 


returned to normal. 


Two to go 


By this time, Moebius No.2 had de- 
cided to show its fault which was a 
very dark display. On the bench, the 
tube filament read only 2V instead of 
6.3V RMS, so all I had to do was find 
out why. 

Itraced the source of the voltage to 
the +6.3V rail off the main chopper 
transformer and it measured OK all 
the way from there to a plug desig- 
nated P501a-1. From there, it went to 
P001-2 on a small "power saving" 
board and then from Р001-1 to the 
CRT socket board. And the 4V was 
being lost on the power saving board. 

The power saving circuit includes 
transistor Q003 (2SD667). The 6.3V 
rail goes to its collector and the output 
to the picture tube filaments. The base 


—~ANOTHER MONITOR САМЕ ini 
ooo AND IT WAS SMOKING 


is controlled by IC 1002-6 (MC- 
14551BCP). As well, there are two 
other transistors, an SCR and a second 
IC (1001, HA17555). I checked Q003 
and it was OK 

Because the set had worked ini- 
tially, it appeared that the fault might 
be heat sensitive and so I decided to 
try the freezer approach. And I was 
rewarded with instant success — when 
I sprayed C001, a 470uF 16V electro- 
lytic, the picture returned to normal. 

Replacing the capacitor made the 
cure permanent and a soak test re- 
vealed no further problems. So two 
down and one to go. 


The WEN monitor 


Fortunately, I had dealt with WEN 
monitors before and already knew 
about their energy saving functions. 
In greater detail, this model will shut 
down when not connected to the com- 
puter and will also shut down under 
software control. However, this one 
was almost totally dead when con- 
nected to a computer, the only sign of 
life being a high pitched whistle. 

Fairly obviously, that high pitched 
whistle was coming from the switch- 
mode power supply which was clos- 
ing down because of a short circuit. 
On the bench, I managed to locate the 
line output transistor (Q404, 25С4924) 
and found that it was shorted. But it 
wasn't going to be that easy. 

First, access to this transistor is very 


poor. There are two side PC boards 
and getting at the transistor mounting 
screws from the lefthand side involves 
removing the chopper FET (Q801) and 
its heatsink, as well as C304 (a 2200uF 
35V electrolytic). After that, the tran- 
sistor can only be reached by moving 
the CRT board which is glued securely 
to the CRT itself. 

In fact, the CRT board required con- 
siderable force to prise the socket off 
the neck of the tube. Fortunately, I 
managed to do this without breaking 
anything but I cannot say I was im- 
pressed. Nor was I impressed with 
the general quality of the soldering on 
any of the boards. 

The next challenge was to come up 
with a suitable line output transistor. 
My catalogs only went up to 2SC4700 
and, as with the two Moebius moni- 
tors, I had no circuit and no data. The 
nearest I could get lay my hands on 
was a BU508DFI which was worth a 
try. I fitted one and reworked all the 
dry joints I could see. When I switched 
it on, there was power and EHT but 
still no picture. 

I had postponed tackling the CRT 
socket board because it was enclosed 
in a metal screen. When I removed it, 
I saw that its solder joints were even 
more horrendous than in the rest of 
set. Anyway, resoldering the CRT 
socket connections restored the pic- 
ture, so I replaced the covers and put 
it aside to soak test. 


An hour later, I had another 
lookat it only to find that it was 
dead and that the power sup- 
ply was oscillating again. Ob- 
viously, my choice of a substi- 
tute line output transistor 
hadn't been a good one. There 
was nothing for it but to order 
the correct transistor. It arrived 
within a week, was duly fitted 
and fixed the problem. 

It had really all been a piece 
of cake so far. Now for the re- 
ally difficult part — the “quotes”. 

The three monitors had taken 
nearly all day in labour time 
and estimates of $82.50, $90.00 
and $155.00 were given for each 
job in turn. The first two were 
accepted readily but the owner 
ofthe third monitor baulked at 
the cost. Later, on discovering 
the cost of new one, she chang- 
ed her mind and decided to 
proceed with the repair. 


Another monitor 


Later that same afternoon, another 
monitor came in. This time, it was a 
Videocon 14-inch mono VGA unit 
(model T-14MS31) and, according to 
its owner, it was smoking. 

When I opened it up, I found that 
two electrolytic capacitors had ex- 
ploded, leaving small bits of paper 
everywhere. Fortunately, I found the 
metal/plastic covers and was able to 
identify their values. One was а 2.2uF 
100V bipolar capacitor (C523), used 
as a yoke coupler, while the other was 
a 1uF 160V electrolytic (C522). The 
former is hard to get, во fitted a 2.2uF 
450V electro and a 1рЕ 250V electro 
and switched on. 

The picture was good, so I cleaned 
up the gunk that was all over every- 
thing, reworked a few suspect joints, 
fitted the cover and left it to soak test. 
The next day, after it had been soak 
testing for a few hours, there was a 
loud bang, followed by a hiss. It had 
blown up again, destroying the same 
two capacitors. 

This time, I chose a high-current 
2.2uF 400V polypropylene capacitor 
for the yoke coupler and replaced C522 
with the same type as before. I left it to 
soak test for two days before calling 
the customer and telling him that it 
was ready. He was grateful for the 
speedy repair but I did wonder if the 
service cost was worth it for an old 
monochrome monitor. SC 
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By JOHN HILL 


A new life for old headphones 


A good pair of high impedance headphones is 
a must for the serious vintage radio collector. 
Recently, I decided to restore some ancient 
units that had been hidden away amongst the 
cobwebs in my junk shed. 


A small part of my vintage radio 
activities involves making crystal sets 
and one and 2-valve regenerative re- 
ceivers. 

It would appear that I'm not alone 
in this regard and whenever I feature 
one of these simple sets in Vintage 
Radio, they are always well received 
(excuse the pun) by collector friends 
and readers alike. 

There is one restricting aspect of 
these simple receivers and that is they 
require the use of high impedance 


headphones. Fifty years ago that 
wasn't a problem. Today virtually no- 
one makes them and a good pair of old 
headphones is often quite difficult to 
find. 

Early radio and high impedance 
headphones went hand in hand and 
numerous receivers, both valve and 
crystal types, used headphones. This 
was because so many of these radios 
lacked the output power to drive a 
loudspeaker. 

Radio headphones were a steal from 


This photo shows the typical construction technique used for early headphones. 
The two pole pieces were mounted on a permanent magnet and activated a soft 
iron diaphragm. While not hifi, they were very sensitive and evolved from 


telephone practice. 
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telephone technology which dates 
back to 1876. The telephone was well 
established by the time commercial 
broadcasting became a reality and it 
was not difficult to adapt the medium 
impedance earpiece of the telephone 
to high impedance radio use. The tele- 
phone microphone also found use in 
the new science of radio. 

It is interesting to note that early 
radio literature often used the word 
"telephones" where one would have 
expected to see “headphones”. Some 
old receivers from the 1920s era even 
have "TEL" inscribed on the head- 
phone terminals. 


Modern substitutes 


‘A pair of modern 8-ohm stereo head- 
phones combined with a small output 
transformer (eg, Dick Smith Cat. M- 
1100) can make a practical substitute 
for high impedance phones. This 
scheme offers several advantages, in- 
cluding better sound reproduction and 
considerably greater wearing comfort. 
The disadvantages are a slight drop in 
volume and the non-originality of 
modern equipment. 

(Editorial comment: a variation of 
this concept surfaced in the late 1930s 
when there was a resurgence of inter- 
est in regenerative receivers. However, 
by that time, many of the available 
high-impedance earphones were no 
longer working, the fine wire windings 
having succumbed to the ravages of 
time. 

The trick was to strip off the old 
winding and rewind the bobbins with 
much heavier gauge wire (such as 20 
or 22 SWG), then feed them via a 
typical loudspeaker transformer; eg, 
5000:8 ohms or even 5000:2.3 ohms. 

Some trial and error was needed 
but, by all accounts, the idea could be 
made to work very well. And an un- 


planned advantage was that the origi- 
nal aspect of the units was retained). 


Raiding the supermarket 


For some time now, a supermarket 
bag stuffed full of old headphones has 
been stored amongst the cobwebs in 
my junk shed. This bag contained 
headphones of various makes and 
models, with all their moth-eaten 
cords entangled into one great big knot. 
For some strange and unknown rea- 
son, I suddenly decided to investigate 
these headphones to see if any could 
be restored. The end result was that 
quite a few sets were reclaimed but it 
was a time-consuming task. 

The job involved quite a bit of swap- 
ping around of headgear, earphones 
and cords to make up the working 
units. At the end of the day (two days 
actually), I had eight pairs of working 
headphones and a pile of leftover bits 
and pieces. These can be used for 
spare parts, although pole pieces with 
open windings aren’t much good un- 
less rewound. 

Some of the brandnames may strike 
a chord with older readers. Included 
were Ediswan, Brandes, Siemens, Fed- 
eral and Brunete models, as well as 
the more common types made by 
Brown and STC. 


Performance 


The restoration of these old head- 
phones was interesting in that it dis- 
proved a few well accepted theories. 
The general impression amongst col- 
lectors is that early headphones from 
the 1920s era aren’t very satisfactory 
listening devices. This is due to their 
supposedly poor frequency response 
and a possible loss of magnetism in 
their ageing permanent magnets. 


To test this theory, I decided to doa 


This neat collet type lock on the Brandes headset can be 
adjusted to hold the central rod with varying degrees of 
tension. 


These Ediswan phones have been completely stripped and cleaned and аге | 
ready for reassembly. This is the only way to clean things properly. 


? 
These Brandes Superior headphones 
boasted the BBC official stamp of 
approval, as did many other items of 
British radio equipment from the 


1920s era. 


comparison a couple of known good 
sets of phones. In this instance, the 
two sets of "control" phones were 
made by Brown and STC. Both were 
of postwar manufacture and were as 
new when acquired a few years ago. 


the outfit. 


One would presume that the mag- 
nets used in these “late model" head- 
phones would be better and stronger 
than those made in the 1920s and if 
there was a difference in performance 
then it would be easily noticed. 

The comparison tests were con- 
ducted using a crystal set that was 
tuned to a distant station. In these 
circumstances, the signal strength was 
relatively weak and while speech and 
music could be clearly heard, it was 
by no means loud – even when using 
the good Brown and STC phones. 

Trying out the oldies was a pleasant 
surprise. Most worked very well and 
their performance was quite compa- 
rable to the supposedly good phones. 
Only the Federal headphones per- 
formed poorly and they operated at 
(subjectively) about half the volume 
of the others. 

Having said that, the frequency re- 
sponse is fairly restricted with this 


Made in Paris, these Brunete earpieces are in excellent 
working order but require suitable headgear to complete 


JANUARY 1997 75 


2 ms 


This cord arrangement is very good in tha 
and anchored internally. It should give trouble-free service 


for a long time. 


type of earpiece. They all use a soft 
iron diaphragm and whether they were 
made in France, England or the USA, 
the diaphragm thickness is virtually 
the same on all makes. 

It’s a fact that this type of headphone 
was only intended to reproduce 
speech frequencies and it is unrea- 
sonable to expect a wide frequency 
response from them. Whether by acci- 
dent or by design, they peaked quite 
sharply in the middle of the speech 
range. There is no way that metal dia- 
phragm headphones of this nature 


T 


| 
Flexible headphone cords can be 
reinforced by binding the leads and 
applying a suitable glue to stiffen 
them. External connections invite 
trouble, however. 
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t it is connected 


open circuit. 


could be referred to as being hifi. 

When comparing a number of dif- 
ferent makes and models, as was done 
in the comparison test, there were 
some distinct tonal differences. In gen- 
eral, the more modern Brown and STC 
phones were inclined to be harsher 
than the old timers. This was notice- 
able only when receiving strong sig- 
nals. 

While discussing the tonal quali- 
ties of headphones it is perhaps an 
appropriate time to mention again the 
use of 8Q stereo headphones and an 
output transformer. When listening to 
even a humble crystal set, the stereo 
phones give an excellent sound repro- 
duction which includes quite good 
bass. They don't overload to the same 
extent on strong local stations either. 
The same is true when using this 
equipment on a 1 or 2-valve receiver. 

If you have never listened to such a 
setup it's worth a try if you do have a 
good set of high impedance phones. 
The comfort of padded earpieces is a 


Externally anchored cords are not as neat but anything 
is better than flexible wires that will eventually become 


big improvement on hard bakelite. 


Restoration problems 


There are a number of problems 
when restoring old headphones. First, 
it is not uncommon to find the pole- 
piece windings open circuit and this 
involves a major repair job unless one 
is highly skilled in delicate rewinds 
with hair-thick wire. 

Second, the cords are nearly always 
in tatters and as most headphone leads 
are very light and flexible, you cannot 
expect any old replacement wire to 
look the part. White figure-8 plastic- 
covered power cord doesn't have the 
right appearance somehow! 

Third, although not generally my 
experience, there is little doubt that 
weak magnets could be a problem with 
some old headphones. The previously 
mentioned Federal phones may be suf- 
fering from this complaint. 

While working on a number of dif- 
ferent makes and models it soon be- 
came apparent that the way in which 


Headphone cords can often be tidied by binding them with a suitable thread. 


the phone cord is attached to the ear- 
piece is an important factor in the life 
span of the cord. Some cords are at- 
tached to the earpiece by external con- 
nections and while this is OK electri- 
cally, the constant movement of the 
cord can soon fatigue the wire where 
it flexes close to the connection. If the 
earpiece is free to rotate, this also ag- 
gravates the situation. 

In better designs, there is some pro- 
vision to anchor the cord and restrict 
the movement of the earpiece in order 
to prevent the cord from flexing and 
pulling at this vulnerable point. This 
is a good aspect to look for when pur- 
chasing a set of old headphones. 

The most secure method is where 
both the connections and cord anchor 
are internal, with the cord exiting the 
earpiece through a grommetted hole. 
This system is perhaps the best way to 
tackle the problem as both the con- 
nections and the cord securing device 
are well protected. Headphones with 
waggling external connections will 
eventually give trouble. 

At the other end of the cord, there 
were two methods used to connect 
the phones to the receiver: (1) via a 
standard 1/4-inch headphone plug; or 
(2) via individual metal tips that were 
held by terminals or binding posts. 
Fitting lead tips to old headphone 
cords is not an easy job, by the way. 

When rewiring headphone cords, 
one must pay strict attention to ear- 
piece connection polarity. Where DC 
flows through the windings, incor- 
rectly wired headphones can cause 
demagnetisation of the permanent 
magnets. Leads marked red or with a 
red trace indicate the positive side of 
the connections. 

The impedance of old headphones 
varies considerably. Amongst those 
mentioned in this story, the high-im- 
pedance types ranged from 1kQ to 
2.2kQ per earpiece, with most being 
the more common 2kQ variety. The 
crystal set comparison test using a 
distant station showed no discernible 
difference in performance between 
these values. It made no difference 
whether the impedance was 1kQ or 
2kQ — the performance was identical! 

Even a 120Q set of STC phones 
performed fairly well on the crystal 
set, so high-impedance is not alwaysa 
critical factor by any means. The 8Q 
stereo headphones do work but no- 
where near as well as when coupled 
via an output transformer. 


5 5-22 а 
A modern pair of 8-ohm stere 


o headphones and a matching transformer can be 


substituted for high-impedance headphones. The M1100 transformer is a 
particularly handy unit as it has 2, 4, 8 and 16Q secondary tappings. The latter 
matches perfectly with two 8Q earpieces connected in series. The 5kQ primary 
is compatible with crystal sets and one and 2-valve regenerative receivers. 


Incidentally, some impedance rat- 
ings can be rather confusing. Because 
the earpieces on old headphones are 
connected in series, two 2kQ earpieces 
give an impedance reading of 4kQ at 
the lead tips. Some manufactures re- 
ferred to such units as 2kQ head- 
phones while others called them 4kQ 
headphones. 

When using two sets of headphones 
on a crystal set it will be noted that the 
volume decreases if the phones are 
connected in parallel. If they are con- 
nected in series however, two pairs of 
phones will produce about the same 
volume as one. One of my boyhood 
crystal sets had three terminals for the 
headphones with the centre terminal 
connected to nothing. Its purpose was 
to join two pair of phones in series so 
that my brother could listen in as well. 

Many radio collectors are always 
scrounging around, looking for other 
things to collect apart from radio re- 
ceivers. In fact, any item associated 
with radio is generally considered 
collectable. 

If it is good enough to collect and 
display a range of vintage loudspeak- 
ers, then a selection of vintage head- 
phones should be equally valid. If they 
are in working order and still retain 
their original cords, then so much the 
better. Old headphones are also nec- 
essary when displaying items such as 
genuine early crystal sets and small 
regenerative receivers. 

So if you have a few pairs of old 


headphones in your collection, you 
may find repairing them an interest- 
ing challenge. It certainly makes an 
interesting change from the more con- 
ventional restoration jobs. 5С 
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Junkbox 2-valve receiver; Flashing Alarm Light For Cars; Digital 
Altimeter For Gliders, Pt.3; A Talking Voltmeter For Your PC, 
Pt.2. 


December 1991: TV Transmitter For VORs With UHF Modula- 
tors; Infrared Light Beam Relay; Colour TV Pattern Generator, 
Pt.2; Index To Volume 4. 


January 1992: 4-Channel Guitar Mixer; Adjustable 0-45V 8A 
Power Supply, Pt.1; Baby Room Monitor/FM Transmitter; Ex- 
periments For Your Games Card. 


March 1992: TV Transmitter For VHF VCRs; Thermostatic Switch 
For Car Radiator Fans; Telephone Call Timer; Coping With 
Damaged Computer Directories; Valve Substitution In Vintage 
Radios. 


April 1992: IR Remote Control For Model Railroads; Differential 
Input Buffer For CROs; Understanding Computer Memory; Align- 
ing Vintage Radio Receivers, Pt.1. 


May 1992: Build A Telephone Intercom; Electronic Doorbell; 
Battery Eliminator For Personal Players; Infrared Remote Con- 
trol For Model Railroads, Pt.2; Aligning Vintage Radio Receiv- 
ers, Pt.2. 


June 1992: Multi-Station Headset Intercom, Pt.1; Video Switcher 
For Camcorders & VCRs; IR Remote Control For Model Railroads, 
Pt.3; 15-Watt 12-240V Inverter; A Look At Hard Disc Drives. 


July 1992: Build A Nicad Battery Discharger; 8-Station Auto- 
matic Sprinkler Timer; Portable 12V SLA Battery Charger; Multi- 
Station Headset Intercom, Pt.2. 


August 1992: An Automatic SLA Battery Charger; Miniature 
1.5V То 9V DC Converter; 1kW Dummy Load Box For Audio 
Amplifiers; Troubleshooting Vintage Radio Receivers; MIDI Ex- 
plained. 


October 1992: 2kW 24VDC - 240VAC Sinewave Inverter; Multi- 
Sector Home Burglar Alarm, Pt.2; Mini Amplifier For Personal 
Stereos; A Regulated Lead-Acid Battery Charger. 


January 1993: Flea-Power AM Radio Transmitter; High Inten- 
sity LED Flasher For Bicycles; 2kW 24VDC To 240VAC Sinewave 
Inverter, Pt.4; Speed Controller For Electric Models, Pt.3. 


February 1993: Three Projects For Model Railroads; Low Fuel 
Indicator For Cars; Audio Level/VU Meter (LED Readout); An 
Electronic Cockroach; 2KW 24VDC To 240VAC Sinewave In- 
verter, Pt.5. 


March 1993: Solar Charger For 12V Batteries; Alarm-Triggered 
Security Camera; Reaction Trainer; Audio Mixer for Camcorders; 
A 24-Hour Sidereal Clock For Astronomers. 


April 1993: Solar-Powered Electric Fence; Audio Power Meter; 
Three-Function Home Weather Station; 12VDC To 70VDC Con- 
verter; Digital Clock With Battery Back-Up. 


: May 1993: Nicad Cell Discharger; Build The Woofer Stopper; 


Alphanumeric LCD Demonstration Board; The Microsoft Win- 
dows Sound System; The Story of Aluminium. 


June 1993: AM Radio Trainer, Pt.1; Remote Control For The 
Woofer Stopper; Digital Voltmeter For Cars; Windows-based 
Logic Analyser. 


July 1993: Single Chip Message Recorder; Light Beam Relay 
Extender; AM Radio Trainer, Pt.2; Quiz Game Adjudicator; Win- 
dows-based Logic Analyser, Pt.2; Antenna Tuners - Why They 
Are Useful. 


August 1993: Low-Cost Colour Video Fader; 60-LED Brake 
Light Array; Microprocessor-Based Sidereal Clock; Southern 
Cross Z80-Based Computer; A Look At Satellites & Their Orbits. 


September 1993: Automatic Nicad Battery Charger/Discharger; 
Stereo Preamplifier With IR Remote Control, Pt.1; In-Circuit 
Transistor Tester; A 45V to «15V DC Converter; Remote-Con- 
trolled Cockroach. 


October 1993: Courtesy Light Switch-Off Timer For Cars; Wire- 
less Microphone For Musicians; Stereo Preamplifier With IR 
Remote Control, Pt.2; Electronic Engine Management, Pt.1. 


November 1993: Jumbo Digital Clock; High Efficiency Inverter 
For Fluorescent Tubes; Stereo Preamplifier With IR Remote 
Control, Pt.3; Siren Sound Generator; Engine Management, 
Pt.2; Experiments For Games Cards. 


December 1993: Remote Controller For Garage Doors; LED 
Stroboscope; 25W Amplifier Module; 1-Chip Melody Generator; 
Engine Management, Pt.3; Index To Volume 6. 


January 1994: 3A 40V Adjustable Power Supply; Switching 
Regulator For Solar Panels; Printer Status Indicator; Mini Drill 


Speed Controller; Stepper Motor Controller; Active Filter De- 
sign; Engine Management, Pt.4. 


February 1994: Build A 90-Second Message Recorder; 12- 
240VAC 200W Inverter; 0.5W Audio Amplifier, 3A 40V Adjust- 
able Power Supply; Engine Management, Pt.5; d How 
They Work. 


March 1994: Intelligent IR Remote Controller; 50W (LM3876) 
Audio Amplifier Module; Level Crossing Detector For Model 
Railways; Voice Activated Switch For FM Microphones; Simple 
LED Chaser; Engine Management, Pt.6. 


April 1994: Sound & Lights For Model Railway Level Crossings; 
Discrete Dual Supply Voltage Regulator; Universal Stereo 
Preamplifier; Digital Water Tank Gauge; Engine Management, 
PtT. 


May 1994: Fast Charger For Nicad Batteries; Induction Balance 
Metal Locator; Multi-Channel Infrared Remote Control; Dual 
Electronic Dice; Simple Servo Driver Circuits; Engine Manage- 
ment, Pt.8; Passive Rebroadcasting For TV Signals. 


June 1994: 200W/350W Mosfet Amplifier Module; A Coolant 
Level Alarm For Your Car; 80-Metre AM/CW Transmitter For 
Amateurs; Converting Phono Inputs To Line Inputs; PC-Based 
Nicad Battery Monitor; Engine Management, Pt.9. 


July 1994: Build A 4-Bay Bow-Tie UHF Antenna; PreChamp 2- 
Transistor Preamplifier; Steam Train Whistle & Diesel Horn 
Simulator; Portable 6V SLA Battery Charger; Electronic Engine 
Management, Pt.10. 


August 1994: High-Power Dimmer For Incandescent Lights; 
Microprocessor-Controlled Morse Keyer; Dual Diversity Tuner 
For FM Microphones, Pt.1; Build a Nicad Zapper; Engine Man- 
agement, Pt.11. 


September 1994: Automatic Discharger For Nicad Battery Packs; 
MiniVox Voice Operated Relay; Image Intensified Night Viewer; 
AM Radio For Weather Beacons; Dual Diversity Tuner For FM 
Microphones, Pt.2; Engine Management, Pt.12. 


October 1994: Dolby Surround Sound - How It Works; Dual Rail 
Variable Power Supply; Talking Headlight Reminder; Electronic 
Ballast For Fluorescent Lights; Temperature Controlled Solder- 
ing Station; Engine Management, Pt.13. 


November 1994: Dry Cell Battery Rejuvenator; Novel Alphanu- 
meric Clock; 80-Metre DSB Amateur Transmitter; Twin-Cell 
Nicad Discharger (See May 1993); Anti-Lock Braking Systems; 
How To Plot Patterns Direct To PC Boards. 


December 1994: Dolby Pro-Logic Surround Sound Decoder, 
Pt.1; Easy-To-Build Car Burglar Alarm; Three-Spot Low Distor- 
tion Sinewave Oscillator; Clifford - A Pesky Electronic Cricket; 
Cruise Control - How It Works; Remote Control System for 
Models, Pt.1; Index to Vol.7. 


January 1995: Sun Tracker For Solar Panels; Battery Saver For 
Torches; Dolby Pro-Logic Surround Sound Decoder, Pt.2; Dual 
Channel UHF Remote Control; Stereo Microphone 
Preamplifier;The Latest Trends In Car Sound; Pt.1. 


February 1995: 50-Watt/Channel Stereo Amplifier Module; Dig- 
ital Effects Unit For Musicians; 6-Channel Thermometer With 
LCD Readout; Wide Range Electrostatic Loudspeakers, Pt.1; Oil 
Change Timer For Cars; The Latest Trends In Car Sound; Pt.2; 
Remote Control System For Models, Pt.2. 


March 1995: 50W/Channel Stereo Amplifier, Pt.1; Subcarrier 
Decoder For FM Receivers; Wide Range Electrostatic Loud- 
speakers, Pt.2; IR Illuminator For CCD Cameras; Remote Con- 
trol System For Models, Pt.3; Simple CW Filter. 


April 1995: Build An FM Radio Trainer, Pt.1; A Photographic 
Timer For Darkrooms; Balanced Microphone Preamplifier & 
Line Filter; 50-Watt Per Channel Stereo Amplifier, Pt.2; Wide 
Range Electrostatic Loudspeakers, Pt.3; 8-Channel Decoder For 
Radio Remote Control. 


May 1995: What To Do When the Battery On Your PC's Mother- 
board Goes Flat; Build A Guitar Headphone Amplifier; FM Radio 
Trainer, Pt.2; Transistor/Mosfet Tester For DMMs; 16-Channel 
Decoder For Radio Remote Control; Introduction to Satellite TV. 


June 1995: Build A Satellite TV Receiver; Train Detector For 
Model Railways; 1W Audio Amplifier Trainer; Low-Cost Video 
Security System; Multi-Channel Radio Control Transmitter For 
Models, Pt.1; Build A $30 Digital Multimeter. 


July 1995: Electric Fence Controller; How To Run Two Trains On 
A Single Track (Incl. Lights & Sound); Setting Up A Satellite TV 


` Ground Station; Door Minder; Adding RAM To A Computer. 


August 1995: Fuel Injector Monitor For Cars; Gain Controlled 
Microphone Preamp; Audio Lab PC Controlled Test Instrument, 


Pt.1; Mighty-Mite Powered Loudspeaker; How To Identify IDE 
Hard Disc Drive Parameters. 


September 1995: Keypad Combination Lock; The Incredible 
Vader Voice; Railpower Mk.2 Walkaround Throttle For Model 
Railways, Pt.1; Jacob's Ladder Display; The Audio Lab PC 
Controlled Test Instrument, Pt.2. 


October 1995: Geiger Counter; 3-Way Bass Reflex Loudspeaker 
System; Railpower Mk.2 Walkaround Throttle For Model Rail- 
ways, Pt.2; Fast Charger For Nicad Batteries; Digital Speedom- 
eter & Fuel Gauge For Cars, Pt.1. 


November 1995: Mixture Display For Fuel Injected Cars; CB 
Transverter For The 80M. Amateur Band, Pt.1; PIR Movement 
Detector; Dolby Pro Logic Surround Sound Decoder Mk.2, Pt.1; 
Digital Speedometer & Fuel Gauge For Cars, Pt.2. 


December 1995: Engine Immobiliser; 5-Band Equaliser; CB 
Transverter For The 80M Amateur Band, Pt.2; Subwoofer Con- 
troller; Dolby Pro Logic Surround Sound Decoder Mk.2, Pt.2; 
Knock Sensing In Cars; Index To Volume 8. 


January 1996: Surround Sound Mixer & Decoder, Pt.1; Mai эр 
netic Card Reader; Build An Automatic Sprinkler Controller; 
Remote Control For The Railpower Mk.2; Recharging Nicad 
Batteries For Long Life. 


February 1996: Three Remote Controls To Build; Woofer Stop- 
per Mk.2; 10-Minute Kill Switch For Smoke Detectors; Basic 
Logic Trainer; Surround Sound Mixer & Decoder, Pt.2; Use your 
PC As A Reaction Timer. 


March 1996: Programmable Electronic Ignition System; Zener 
Tester For DMMs; Automatic Level Control For PA Systems; 
20ms Delay For Surround Sound Decoders; Multi-Channel Ra- 
dio Control Transmitter; Pt.2; Cathode Ray Oscilloscopes, Pt.1. 


April 1996: Cheap Battery Refills For Mobile Telephones; 125W 
Power Amplifier Module; Knock Indicator For Leaded Petrol 
Engines; Multi-Channel Radio Control Transmitter; Pt.3; Cath- 
ode Ray Oscilloscopes, Pt.2. 


May 1996: Upgrading The CPU In Your PC; High Voltage 
Insulation Tester; Knightrider Bi-Directional LED Chaser; Du- 
plex Intercom Using Fibre Optic Cable; Cathode Ray Oscillo- 


scopes, Pt.3. 


June 1996: BassBox CAD Loudspeaker Software Reviewed; 
Stereo Simulator (uses delay chip); Rope Light Chaser; Low 
Ohms Tester For Your DMM; Automatic 10A Battery Charger. 


July 1996: Installing a Dual Boot Windows System On Your PC; 
Build A VGA Digital Oscilloscope, Pt.1; Remote Control Ex- 
tender For VCRs; 2A SLA Battery Charger; 3-Band Parametric 
Equaliser; Single Channel 8-bit Data Logger. 


August 1996: Electronics on the Internet; Customising the 
Windows Desktop; Introduction to IGBTs; Electronic Starter For 
Fluorescent Lamps; VGA Oscilloscope, Pt.2; 350W Amplifier 
Module; Masthead Amplifier For TV & FM; Cathode Ray Oscillo- 
scopes, Pt.4. 


September 1996: Making Prototype Parts By Laser; VGA Oscil- 
loscope, Pt.3; Infrared Stereo Headphone Link, Pt.1; High Qual- 
ity PA Loudspeaker; 3-Band HF Amateur Radio Receiver; Feed- 
back On Programmable Ignition (see March 1996); Cathode 
Ray Oscilloscopes, Pt.5. 


October 1996: Send Video Signals Over Twisted Pair Cable; 
Power Control With A Light Dimmer; 600W DC-DC Converter 
For Car Hifi Systems, Pt.1; Infrared Stereo Headphone Link, 
Pt.2; Build A Multi-Media Sound System, Pt.1; Multi-Channel 
Radio Control Transmitter, Pt.8. 


November 1996: Adding An Extra Parallel Port To Your Compu- 
ter; 8-Channel Stereo Mixer, Pt.1; Low-Cost Fluorescent Light 
Inverter; How To Repair Domestic Light Dimmers; Build A 
Multi-Media Sound System, Pt.2; 600W DC-DC Converter For 
Car Hifi Systems, Pt.2. 


December 1996: CD Recorders — The Next Add-On For Your 
PC; Active Filter Cleans Up CW Reception; Fast Clock For 
Railway Modellers; Laser Pistol & Electronic Target; Build A 
Sound Level Meter; 8-Channel Stereo Mixer, Pt.2; Index To 
Volume 9. 


PLEASE NOTE: November 1987 to August 1988, October 1988 
to March 1989, June 1989, August 1989, May 1990, February 
1992, September 1992, November 1992 and December 1992 
are now sold out. All other issues are presently in stock. For 
readers wanting articles from sold-out issues, we can supply 
photostat copies (or tear sheets) at $7.00 per article (includes 
p&p). When supplying photostat articles or back copies, we 
automatically supply any relevant notes & errata at no extra 
charge. A complete index to all articles published to date is 
available on floppy disc at $10 including packing & postage. 
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DIGI-TEMP tenperature sensor by 6. В. Bloues 


Digi-Temp monitors 
eight temperatures 


This little device will monitor & display the 2117р is a self-contained tem 


perature monitor which can be used 


temperature at eight different locations at Bes oto ову 


computer for control applications. In 


1-second intervals. And you can use it to log concept itis similar to those el-cheapo 


indoor/outdoor temperature sensors 


those temperatures into your computer for which are frequently advertised. 


А ys 2 Those units are thermistor based and 
air conditioning or process control. The their accuracy seems quite variable, 
3 d 5 which is to be expected; after all they 

temperature range is from -50°C to 99.9°C. are cheap. 

The accuracy of some units, would 
you believe, is also affected by tem- 
perature! Digi-Temp has none of those 
problems, being a purely digital de- 
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vice. It can transmit the data from 
each sensor to the Rain Brain sprin- 
kler controller (published in the Janu- 
ary 1996 issue of SILICON CHIP) and to 
your PC. 

If data transmission is not needed, 
no problem! Just power it with a 
12VDC plugpack and you have a 
standalone unit that can be used any- 
where, as it has its own LED display. 
It could be installed in your car or on 
a bookshelf at home. 

Digi-Temp is a no-frills project. It is 
just a plastic box with a 4-digit readout. 
There is just one PC board which fits 
snugly inside the box. There are no 
switches to operate. You just plug it in 
and it automatically cycles through 
the temperatures at eight different lo- 
cations. There is also a 25-pin D socket 
for connection to the serial port of 
your computer. 

The data transmission is an all 
ASCII string which can be received 
on anormal communications program, 
such as Telix or the Windows termi- 
nal program. I have written a simple 
Qbasic program that could form the 
basis of a simple data logger on your 
PC. 

As can be seen from the block dia- 
gram in Fig.1, the DS1820 tempera- 
ture sensors simply connect onto a 
single wire bus (plus supply lines) 
wherever a device is needed. 

Temperatures from -50°C to +99.9°C 
can be displayed on this unit. The 
accuracy of each device is +0.5°C with 
a display resolution of 0.1°C. Best 
news of all is that the unit does not 
require calibration of any sort; just 
build it and go! 

Digi-Temp uses a Z86E08 micro- 
controller to communicate with the 
DS1820 temperature sensors and with 
external devices such as your PC and 
the Rain Brain sprinkler controller 
referred to earlier. The data transmit- 
ted from the DS1820 has a checksum 
attached to it, so any errors in trans- 
mission are detected. The same 
method of checksum verification is 
used when the data is re-transmitted 
to your PC. 

The Rain Brain will ignore any data 
where the CRC (cyclic redundancy 
check) is wrong, as will the Qbasic 
program mentioned earlier. Further, 
if the Z86E08 detects a CRC error in 
any of the DS1820s, it flashes the 
number of the offending sensor for a 
few seconds, then resets itself and 
interrogates the single wire bus to re- 


SENSOR 
NUMBER 


TEMPERATURE 


15232 TO PC 
300, 2400, 4800 OR 9600 BAUD 


SENSOR] 
DS1820 


SENSOR2 
DS1820 


SENSORS 
DS1820 


ЧИГ 


VIEWED FROM 
BELOW 


12V SUPPLY FROM 
PLUG-PACK OR 
RAIN BRAIN 


Fig.1: block diagram for the Digi-Temp. Up to eight 051820 temperature sensors | 


can be daisy-chained together. 


establish contact with all the DS1820s 
connected. 


DS1820 temperature sensors 


Made by Dallas Semiconductor Cor- 
poration, the DS1820s are clever little 
beasties. Each device has its own 
unique 64-bit ROM number. The first 
eight bits form the family code, the 
next 48 bits is a unique ID number, 
and the last eight bits is the CRC 
checksum ofthe previous 56 bits. The 
DS1820 has nine bytes of scratchpad 
RAM plus two bytes of EEPROM. The 
EEPROM bytes are linked to program- 
mable alarm trip points (upper and 
lower). 

The device has a repertoire of 11 
commands, five of which are ROM 
functions while the other six are 
MEMORY functions. The most com- 
plex command is called ROM 
SEARCH. This process enables all the 
connected devices to be identified by 
a process of elimination. 


This process is quite 
tricky, so I recommend you 
get a copy of the data sheet 
to get the full picture. It is 
possible to identify 75 dif- 
ferent one-wire devices per 
second. Dallas Semiconduct- 
or has a web site at http:// 
www.dalsemi.com/. 

The DS1820 counts the 
number of clock cycles that 
an oscillator with a low tem- 
perature coefficient goes 
through during a period de- 
termined by a high tempera- 
ture coefficient oscillator. 
The low temperature coefficient 
means that it is unaffected by tem- 
perature, whereas the high tempera- 
ture coefficient oscillator varies ac- 
cording to the temperature around it. 

Once a temperature conversion is 
completed, the device places the re- 
sulting 16-bit, sign-extended two's 
complement binary number (-55 to 
+125) into the scratchpad RAM, ready 
for the master to read it (when a ‘READ 
SCRATCH' command is issued). This 
number has a resolution of 0.5°C. 
Greater resolution can be obtained by 
performing the calculation shown in 
equation 1 below. 

This calculation uses the values left 
inthe counters, once a conversion has 
been completed. Fig.2 shows the 
memory map of the DS1820. 


Circuit details 


Fig.3 shows the circuit diagram of 
the Digi-Temp. IC1 is a Z86E08 micro- 
processor clocked by an 8MHz crystal 
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DIGI- TEMP 


Fig.3: the Z86E08 programmed microprocessor is the heart of the circuit. It 
interrogates each of the temperature sensors and displays their values on the 
4-digit readout. It can also send the information to a PC via an RS232 port. 


which is internally divided by two for 
all internal timing. Both internal tim- 
ers of the Z8 are used; one to multi- 
plex the 7-segment LED displays via 
Q3-Q6 at a 1kHz scan rate and the 
other for general timing duties. 

IC2 converts the BCD output of port 
2 (bits 0 to 4) to the 7-segment code for 
the LEDs. 

Op amp IC4b and Q1 form a volt- 
age-to-current converter. The input 
voltage applied to pin 3 of IC4a will 
cause an equivalent voltage to be 
dropped across the 150Q emitter re- 
sistor for Q1. Using this circuit means 
a fixed amount of current is always 
drawn from the supply, no matter 
(theoretically) what the resistance of 
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the wires between the Rain Brain and 
the Digi-Temp. This method also al- 
lows minimal disturbance to the 5V 
supply provided by the regulator, IC5. 

Links LK2 and LK3 provide baud 
rate selection, although in practice 
9600 baud seems to work very well, 
even over distances of 100 metres. 
Link LK1 was intended to be used 
when the Digi-Temp was operated 
without the LED displays when con- 
nected to the Rain Brain controller. 
This mode, however, is not used so it 
can be left out (pin 8 high). 

If the Digi-Temp is only to be used 
to transmit data to a PC, then the LED 
displays and associated hardware can 


be left off the PC board. 


B 
(X 
VIEWED FROM 
BELOW 


R14 is the 4.7kQ pull-up resistor 
associated with the DS1820 sensors. 
The sensors are open Drain, meaning 
that if the internal FET of any of the 
connected sensors is switched on, then 
a logic 0 is presented to P27. 


Software 


Because there is only one wire for 
both transmit and receive operations, 
timing is critical. The timing is di- 
vided into two main groups, ‘read’ 
slots and ‘write’ slots. Refer to Fig.4 
for details of these slots. 

When IC1 comes out of RESET, port 
pin P27 is configured as an output. It 
sends a RESET pulse out to all the 
DS1820s connected to the single wire 
bus. The RESET signal is a logic 0 
between 480и and 960us long. After 
this, P27 is set as an input. All con- 


88461133 


о 


Above: all the components except for 
the LED displays are mounted on this 
side of the PC board. Note that the 
final version differs slightly from the 
unit shown here. 


nected DS1820s respond simultane- 
ously with a presence signal. The pres- 
ence pulse is a logic 0 between 60us 
and 240us long. 

IC1 then issues a ‘ROM SEARCH’ 
command. This process is the repeti- 
tion of a three step routine: read a bit, 
read the complement of the just read 
bit, then write a bit back to the 
sensor(s). IC1 performs this routine 
on every bit of the DS1820 ROM. Af- 
ter one complete pass (64 cycles), IC1 
knows the contents of the ROM in one 
DS1820. The rest of the connected 
DS1820s are identified through addi- 
tional passes. The following is a 
simplified version of an example in 
the data sheet. 

Say we have four devices with the 
following ROM code segments: 


ROMA 00110101... 
ROM2 10101010... 
ROM3 11110101... 
ROMA 00010001... 


The search process is as follows: 
( 1). ІСІ issues a RESET to the 
DS1820(s). All connected DS1820s 


` Master write "О" slot - 


- 60u5 - «x 19! Ж 120 us = : 


mem 
(min) 


Moster Read 2) slot 
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Fig.5: this is the component overlay for the double-sided PC board. Note that 
this board is slightly different from that shown in the photos. 


respond with a simultaneous presence 
pulse. 
(2). IC1issues the ROM SEARCH com- 
mand. 
(3). IC1 reads a bit. Each DS1820 will 
place the value of the first bit of its 
respective ROM code onto the bus. 
ROM1 and ROMA will place a 0 
whereas ROM2 and КОМЗ will place 
a 1. As these devices are all ‘WIRE 
ANDed' the result will be a logic 0. 
IC1 now reads another bit. 
Seeingthatthisisthe ROM SEARCH 
command being executed, the DS- 


1820s will now place on the bus the 
complement of the ROM code bit that 
was previously sent. ROM1 and ROMA 
will place a 1 whereas ROM2 and 
ROMS will place a 0. The result, again, 
will be logic 0. Each subsequent ‘dual 
read’ will result in one of the follow- 
ing: 

00 There are still DS1820s attached 
which have conflicting bits in this 
position. 

01 All DS1820s still coupled have a 0 
bit in this bit position. 

10 All DS1820s still coupled have a 1 


This photo shows the board removed and the 
rectangular cutout in the case for the DB25 socket. 


bit in this position. 
11 There are no DS1820s attached to 
the bus. 

So far, IC1 has determined that some 
DS1820s have a 0 as the first bit of the 
ROM code whereas the rest have a 1 
in this position. You are probably 
thinking, how can this be of any use! 
Well, IC1 will now write a 0 back to 
the DS1820s. This will cause all the 
DS1820s with 1 as the first bit of the 
ROM code to switch off, which in this 
example are ROMs 2 and 3. IC1 could 
write back a 1, which would cause 
КОМ1 and ROMA to switch off. 

Step 3 is repeated again. This time 
the ‘dual read’ will result in 01, which- 
means that all DS1820s still connected 
to the bus have a 0 bit in this position. 
You can see that this is the case with 
ROM1 and ROMA. IC1 writes back a 0, 
which keeps ROM1 and ROM4 con- 
nected. 

Step 3 is repeated again. This time 
the ‘dual read’ will result in 00, which 
means that this ROM code position 
has a conflicting bit; ie, either ROM1 
has a 0 and ROMA has a 1 (or vice 
versa). In this case, ROMA has a 0. IC1 
writes back a 0. This causes ROM1 to 
switch off, leaving only ROMA still 
connected. Subsequent 'dual reads' 
will result in either 01 or 10 because 
ROMA is the only device left on the 
bus. 

Once 64 bits have been read, the 
eight received bytes are passed 
through a CRC calculator, which if 
correct, will yield a zero. The whole 
process is repeated for the other 
DS1820s. To prevent reading 
the same path over and over 
again, the ‘pathway’ has to be 

marked in much the same way 

as if you were exploring a 
maze. 

Each time you come to a 
fork (dual read = 00, meaning 

0 or 1 ina bit position), mark 

it, so that next time you en- 

counter this fork, take the 

other path (ie, write back a 

1). This path is also marked, 

so that next time you en- 

counter a fork where both 
paths are marked, back 
track to the previous fork, 
where there is still an un- 
marked path. As noted ear- 
lier, it is tricky! 

The ROM codes of all 
the detected DS1820s are 
stored in the internal RAM 


ofthe Z8 controller. A maximum of 64 
bytes is set aside for this task, which is 
enough for eight DS1820s. Once all 
connected DS1820s have been de- 
tected, the number of devices found is 
displayed on the lefthand digit of the 
display. 

After this, all DS1820s are RESET 
and the MATCH ROM code is sent to 
all DS1820s. This causes all the 
DS1820s to ‘sniff’ the bus for their 


own unique ROM code. The ROM 
code of the first device is read from 
RAM and sent out on the bus (note: all 
data is least significant bit first). After 
this, MEMORY COMMANDS are sent 
to the addressed device. In this case, 
the CONVERT T command tells the 
DS1820 to read the temperature and 
place it into its onboard scratchpad 
RAM. This takes about 500ms. 

Next, the READ SCRATCHPAD 


PARTS LIST 


1 plastic box, 120 x 65 x 39mm 
1 PC board, 113 x 68mm 

1 DB25 socket with rightangle 
|. mounting 

1 3.5mm stereo socket 

1 3.5mm stereo jack plug 

1 8MHz crystal | 


Semiconductors 
1 Z86E08 programmed 
microprocessor(IC1) | 
1 4511 BCD to 7-segment | 
decoder (IC2) 
1 МАХ232 RS232 transmitter 
2 (IC 
- 1 ШМ358 dual op amp (IC4) 213 
1 7805 5V 3-terminal odere 
4(С5) 
110 8 051820 digital 
thermometers 
6 ВС548 NPN transistors s (01: -Q6) 


4 FND500 common cathode ~ 

7-segment displays (H1 - H4) 
1 red rectangular LED (H5) 
1 1N4004 silicon diode (D1) 


Capacitors : 

11000uF 16VW electrolytic 

110uF 25VW tantalum 0 
electrolytic 5 

4 10uF 16VW electrolytic. 

1 0.1uF monolithic 

2 22pF ceramic 


Resistors 
9 10kQ 
1 4.7kQ 
14700 


Miscellaneous — 
Heatshrink tubing, IC sockets, 
solder. 


The PC board is 
mounted upside down 
in the case with the 
displays facing 
upwards, as shown in 
this photograph. The 
25-pin D socket 
connects via a 
standard RS232 cable 
to the serial port of 

| your computer. 


command is sent to the DS1820. This 
causes the DS1820 to send the con- 
tents to IC1. Note that all nine bytes 
are sent, even if they are not necessar- 
ily wanted. The ninth byte is a CRC of 
the previous eight bytes sent. If a CRC 
error is detected, then the number of 
the offending sensor is flashed in the 
LHS display. After five seconds, IC1 
will RESET and start again. 

The DS1820 has its own inbuilt CRC 
generator. This really cuts down on 
the ambiguity of any data read from 
the sensors — if the CRC doesn't match, 
don't display it. Simple! The same 
circuit is implemented in software in 
the Z8 and the Qbasic program. Data 
is fed in, LSB first. The last byte sent 
by the DS1820 is the CRC. The result, 
once passed through the CRC routine, 
will be zero if all bits are received 
correctly. 

This unit is designed to work unat- 
tended, therefore the Z8 watchdog 
instruction (WDT) is used. Any spikes 
that upset the Z86E08 will cause it to 
RESET. The WDT instruction, once 
enabled, has to be 'refreshed' every 
10ms or so. It is set up in such a way, 
that the micro will RESET ifitis caught 
in any loop longer than required. 

Many programmers misuse the 
WDT instruction, simply putting it in 
the timer loop, where it will be ‘re- 
freshed’, regardless of whether the 
main loop has crashed or not. A 
method I have found that seems to 
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CUTOUT FOR LED DISPLAY 


SOCKET 
HOLE 


ЛЕР ai E L li 


CUTOUT FOR DB25 


Fig.6: use this template to cut the rectangular hole for the DB25 socket and for 


the display window in the lid of the case. 


work OK is to put the WDT instruc- 
tion in a timer routine, but within a 
loop that always executes, but only if 
a variable in the main loop is loaded 
with $FF at every reasonable oppor- 
tunity. The variable is decremented 
towards zero in the timer routine, and 
at the same time executing the WDT 
instruction. If the variable fails to be 
loaded with $FF and hits zero, the 
WDT instruction is bypassed, thereby 
resetting the processor. 

The Qbasic program written for this 
project displays eight boxes on the 
screen. As the data is received from 
the Digi-Temp, the box associated with 
the sensor number is updated. Each 
box can be given a name (eg, inside, 
outside, etc) which is saved to disc. 
With a little effort, a good data logger 
could easily be developed from this 
program. 

A disc containing the full source 
code (in Z8 assembler) and the Qbasic 
PC program (Z8temp.BAS and 
Z8temp.EXE) is available — see details 
in “Where To Buy The Kit”. 


Construction 
All the circuitry for the Digi-Temp 


86 SILICON CHIP 


is mounted on a small PC board meas- 
uring 113 x 60mm. This mounts the 
DB25 socket and the 3.5mm stereo 
socket so there is no wiring except for 
the three wires which run away to the 
sensors. The board has corner cutouts 
so that it becomes a snug fit inside the 
plastic case which measures 120 x 65 
x 39mm. 

Fig.5 shows the component overlay 
for the PC board. Note that it is a 
double-sided board and the four LED 
displays are mounted on one side, 
while all the rest of the components 
are mounted on the other. Another 
point which should be made is that 
the PC layout in Fig.5 differs from that 
of the prototype board shown in the 
photos. 

Two rectangular cutouts need to be 
made in the case, one as a clearance 
hole for the bracket of the DB25 con- 
nector and the other in the lid, for the 
display window. This is then fitted 
with a piece of red Perspex. Tem- 
plates for the two cutouts are shown 
in Fig.6. 

Assembly of the PC board is straight- 
forward although there are a few 
points to be noted. Resistors R1-R7 


and R13 are all bunched together so 
be careful with R13 as it is 470Q not 
1800! The cathodes of the rectangular 
LED and 01 are denoted Бу the square 
pad, as are the positive legs of all 
electrolytic capacitors. The 3-termi- 
nal regulator IC5 is bolted to the PC 
board and the copper pattern provides 
a degree of heatsinking. 

Rather than use removable links, 
just solder wire straps in the LK2 and 
LK3 positions, and leave LK1 open. 
The DB25 socket, MAX232 and ca- 
pacitors C5-C8 can be left off if the 
unit is not going to be used with a PC. 

The PC board sits snugly on the ribs 
halfway down in the case, so there is 
no need to use any mounting hard- 
ware. 

Actually, as only two wires are used 
for the RS232 option, the DB25 socket 
could be omitted and just two wires 
run directly from the X2terminals on 
the board to the PC. The LED displays 
are mounted on lengths of socket strip 
to bring them closer to the Perspex 
window. 

Solder a different coloured wire to 
each leg of the sensor(s) and cover 
each connection with a length of suit- 
able heatshrink, then cover the whole 
with a larger piece. 

I have found that encasing the 
DS1820 completely in heatshrink 
tends to insulate it too much, so it is 
better to cover the sensor to about 
halfway up its body, then shrink it. 
Once this is done, smear some sili- 
cone sealant thinly around the pro- 
truding part of the sensor to water- 
proof it. If the unit is to be used out- 
doors, don’t use the 3.5mm plug and 
socket; solder the wires direct to the 
PC board. A hole is drilled for the 
power \ data pair. 


Temperature sensor setup 


There is really no setup required 
when the Digi-Temp is used as a 
standalone unit. Just connect a 12VDC 
plugpack and switch on. When it is 
first switched on, the unit will dis- 
play the number of sensors found on 
the lefthand side digit, then the unit 
will then display the temperature of 
each one, at one second intervals. 

If you want the sensors in a particu- 
lar order, you will have to temporarily 
connect them all, then switch on the 
unit. Carefully remove a sensor while 
the power is on (they are open Drain, 
so will come to no harm). The display 
will flash the number of the one re- 


The temperature sensors are wired together using a 
3-way cable. Two leads are for the power supply rails 
(+5V and GND), while the third is the data line. 


moved. Repeat this process for all the 
sensors. It is best to mark them with 
the number so that you know the or- 
der in which to permanently connect 
them. 


PC operation 


The data format transmitted by the 
Digi-Temp is set out below (the com- 
mas are not in the data but are in- 
cluded here for clarity): 


(CR),n,(sign),x,x,.,x,C,C 


where CR = $0D; 

n = sensor number 1 to 8 ($31 to $38); 
sign = + or - ($2B or $2D); 

x = ASCII digits 0 to 9 ($30 to $39); 


. = decimal point ($2E); and 
C= ASCII HEX No.’s 0 to 9, A to F ($30 
to $39, $41 to $46) 

CC is the CRC of the previous data 
(but not the CR). It has to be decoded 
back to its binary equivalent before it 
can be passed through the CRC rou- 
tine in the Qbasic program (and the 
Rain Brain). 

The reason that this is done is so 
that an ordinary communications pro- 
gram can read the output of the RBST2. 
If the straight binary CRC was trans- 
mitted, it would cause all sorts of 
hash to appear on the screen. For in- 
stance, a binary $AB is transmitted as 
ASCII ‘AB’ (941,842). sc 


Where To Buy The Kit 


Parts for the Digi-Temp are available as follows: 


Item 
Programmed Z86E08 microprocessor 
PC board 


DS1820 temperature sensor 
Z8 source code disc plus Qbasic program 
Full kit (includes one DS1820) 
Full kit (less RS232 parts) 


Price 
$18 
$15 
$11 
$12 
$75 
$60 


Payment may be made by cheque or money order to Mantis Micro Products, 
38 Garnet Street, Niddrie, Vic 3042. Phone/fax 03 9337 1917. 


These beautifully-made binders 

will protect your copies of SILICON 
CHIP. They feature heavy-board 
covers & are made from a dis- 
tinctive 2-tone green vinyl. They 
hold up to 14 issues & will look 
great on your bookshelf. 


* High quality 


* Hold up to 14 issues 
* 80mm internal width 


* SILICON CHIP logo printed in 
gold-coloured lettering on spine & 
cover 


Price: $A14.95 (includes postage 
in Australia). NZ & PNG orders 
please add $A5 each for postage. 
Not available elsewhere. 


Silicon Chip Publications 
PO Box 139 
Collaroy Beach 2097 


Or fax (02) 9979 6503; or ring (02) 
9979 5644 & quote your credit 
card number. 


Use this handy form - 


і Enclosed is ту cheque/money order for | 


! $ ^  orplease debit my І 
i L] Bankcard (1 Visa О Mastercard 
Card No: 
І І 
1 ! 
! ! 
1 Card Expiry Date / 1 
1 Signature | 
І Мате ! 
І Address І 
! P/code Д 
1 І 
b m m мен кән шин eee жән шин шин | 
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The xm system for 22 5 
power-hungry users.. 254 
В 7 FREE CD SOFTWARE 
TITLES: For Windows 95: 
Microsoft- Works/Money/ 
Encarta 96/Golf & CD Sampler. 
MS Works will run only on Win 95) 
or DOS/Windows 
Dangerous Creaturesand 
Yellow & White Pages Phone 


Disc. 
*k20 Megabytes FREE 
SHAREWARE GAMES. 


* 10x Speed CD-ROM drive 
* 16/32* MEG FAST EDO RAM 
*Pentium Pro's come with 32Mb of RAM 
* Latest 430 VX M.B SN pipeline o 
cache Unoradable to 200Mhz cpu) 9 
ou or 512K cache M.B. - does M 
ly to Pentium nee 
0 HX М.В. $40 extra 
* Diamond Steallh 64 Video Card 
E DRAM : 


TAX EX .. TAX INC 
PCI bus 64: 


. $1520 $1720 

$1790 $2045 
. $1870 $2145 
. $2190 $2550 
. $1750 $1995 
. $1800 $2050 
. $1925 $2220 
. $2020 $2300 

$2290 $2595 
Pentium™ Pro 150. $2495 $2895 
Pentium™ Pro 180. $3050 $3530 
Pentium™ Pro 200. $3150 $3650 


Pentium Pro's come with 32Meg of Ram as 
standard with ATX style case and power supply. 
All Pentium'" Motherboards come fitted with 
256K Pipeline Cache. d 


` CPU CHOICES .... 


Genuine Microsol 
rgonomic Mouse 
Ж Ritron Mouse Pad * Joystick 
* Windows 95 104 ете 
* 16-bit Sou upd Card -Sound Blaster 
compatible *Magnetic Shielded 
Speakers *Windows 95 on CD (DOS 
Windows 3.11 for Workgroup available 
2 request) 
We install Vet OEM Antivirus 
software $89 of bonus value 


100 Hours *Free Internet 
Access From rie.net.au - When 


modem is bought as well 
*Please note conditions apply 


MS Windows 95 CD tutorial 
pom’ аан as & SETUP- 
MELBOURNE METRO AREA ONLY 
3 HOUR FREE TRAINING COURSE 


includes internet OR windows 95 classes. 


(FIRST 2 YEAR ON-SITE) 


Tax inc. 
$243 
$262 
$268 
$293 
$328 
$379 
$575 
$589 
1GB SCSI HD $575 
FAST SCSI 3.5" HARD DISK DRIVES SPECIALS 
2.1GB SCSI2 HD SPECIAL $495 $599 
4.26В SCSI 2 НО — SPECIAL $1495 $1800 


32M 72 pin EDO 


*Only if we install RAM memory 
modules into your computer. Please note 
that RAM is a static sensitive device, which 
should be installed by a skilled person. 


VET ANTI-VIRUS SOFTWARE NORMALLY $99 
INCLUDED FREE WITH INSTALLATION. 


ALL NEW SOUND BLASTER RANGE: 
X17348 SB 16 Value PnP/3D Sound $189 
X17350 SB 32 Pnp/3D Sound 2.5289 
X17392 SB Value CD16/8x-ocíal ............ $595 
X17354 SB Performance CD32/8x-1 $549 


ith easy-to-follow | installation 
instructions. All CD-ROM drives are Kodak 
PhotoCD® compatible. €16-bit Sound 
Card ®Stereo Speakers 9 Software titles: 
For Windows 95; Microsoft- Encarta96/ 
Works/Money/Golf & CD Sampler with 
previews. For DOS/Windows 3.11: 
Danger: Sa Creatures. ы X17370 3D Blaster (PCI-Bus version) 
X17358 3D Blaster (VL-Bus version) 
$160 |Х17364 SB Discovery CD32/Hex-Speed . $579 
$189 |Х17368 PCMIA 4x CD-ROM Upgrade Kit $499 


100% AUSTRALIAN OWNED ACN. 005 428 MELB CITY STORE: • 48 АВЕСКЕТТ ST. CITY. • PH:(03) 9663 6151. “ FAX 


HEAD OFFICE: 25 
56 Кепуег Ка 
Clayton, 

Victoria, 3168 

Ph: (03) 9543 
Tax Exempt sales: 
RITRONICS WHOLESALE 
Ph.(03) 9543 2166 
Fax.(03)9543 2648 

RIE BULLETIN BOARD 
Ph: (03) 9562 7877 For 
Specials, info & Shareware 
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Diners Chi 
mers 
МАР 080: 7877 
Ph (03) $43 BI. E.&O.E. 


E-MAIL: rie @ rie.net.au 
Web Site: http://www.rie.net.au 
Or: http://www.ozemail.com.au/~rie 
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бо |F 14" NAL. 102468 (028mm DP)Full Scan .... $369 


STYLUS COLOUR Pro $1099 
NEW Stylus 500 Colour Inkjet 


NEW EPL-5500W 600dpi Laser ... 
GUI Laser @6ppm «Мо ram or CPU- uses your computer's 
NEW Stylus 1500 A2 Inkjet 


Windows 95 3hrs. $25 
Works for Windows 95 6hrs. $50 
Internet basics 3hrs. $25 
Understanding Modems 3hrs. $30 
Computer basic 3hrs. $25 
To ook call Kath or Teresa on 


ІШ 15" XGA Digital Low Radiation!280x1024 

ІШ 15" XGA Digital OSD 1280 x! 024 

B 17" XGA Digital MPRII 1280x1024 .... 

B 17" XGA Digital MPRII 1600x280 
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E 20" XGA Digital MPRII WEW? 

E 21" XGA FLAT SCREEN NEW... $2795 
OSD- On Screen Display 


COMPUTER CASES/200W PS. 
MINI TOWER CASE...... $65 
MIDI TOWER CASE ..... $105 
FULL TOWER CASE e SUS. 
Now Available 

ATX CASE & P.S. $299 


ATAPI/E-IDE CD-ROM Drive 91800 KB 


< 5] Sec Data Transfer Rate @Fully PnP & 


Windows 95 Ready «Access All Format 


| CD-ROM Titles Fast access time *Low CPU 
Utilization «DOS, Win 3.Х/95/, 05/2 Warp Compatible 


RT TERSTO 1 
14,400 DATA/FAX INTERNAL MODEM 
Austel Approved. 16550 UART high-speed 
connections 9V.42/MNP 2-4 error control 
and V.42 bis/MNP 5 data compres 
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User's manual @PhotoFinish 
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handheld scanner. Interface card 
User's manual @PhotoFinish 
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«Enhanced Windows 95 
Uninstall 
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BLUESTAR COMPUTERS: 
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A.C.N. 005 428 437 7 »" MAIL ORDER LOCAL CALLS: (03) 9543 7877 
PLEASE SEND ALL MAIL ORDERS TO: MAIL ORDER DEPT, ROD IRVING ELECTRONICS PTY. LTD., 
LOCKED BAG 620, ROSEBANK MDC, CLAYTON SOUTH, VIC 3169. 
CAT Description R. CAT Description CAT Description ............... 
K10005 SOLAR VOLTAGE REGULATOR . . $13.95 | K10355 HIGH ENERGY IGNITION . K10605 CHAMP PRE-AMP .. 
К10040 ЕТІ 480 50W AMP........ . $27.95 | K10356 BREAKERLESS IGNITION ... K10610 MINIVOX VOICE OPERATED RELAY... Esiste tero 
К10045 ЕТІ 480 100W АМР. . $34.95 | K10360 LOUDSPEAKER PROTECTOR ...... K10620 AUTO DISCHARGER FOR NICAD BATTERY PACK: 
K10050 ЕТІ 480 POWER SUPPLY.. - $28.95 | K10370 PORT 12V LEAD ACID BATTERY СІ K10635 BEGINNER'S VARIABLE DUAL-RAIL POWER SUPP, 
K10060 BALANCED MICROPHONE AMPLIFIER .. . $12.95 | K10375 15W 12-240V INVERTER ................... K10640 CLIFFORD-A PESKY LITTLE ELECTRONIC CRICKET . 
K10070 BALANCED INPUT DIFFERENTIAL PREA . $19.95 | K10380 1GHz DIGITAL FREQUENCY COUNTER К10645 3-SPOT LOW DISTORTION SINEWAVE OSCILLATOR 
K10075 FLOAT NICAD CHARGER .. K10382 HI-RES MODULATOR FOR K10380 ..... K10650 A BUDGET PRICED "SHOESTRING" STEREO АМР. 
K10080 TRANSISTOR TESTER b 3 K10390 LOW COST QUIZ GAME ADJUDICATOR K10665 A PHOTOGRAPHIC TIMER FOR DARKROOMS ... 
К10085 300W PLAYMASTER АМР . $119.00 | К10395 16-SECOND MESSAGE RECORDER K10670 ECONOMY SURROUND SOUND DECODER ... 
K10095 2 TONE ALARM .............. . $9.95 K10400 WOOFER STOPPER ........ K10675 LOW COST TRANSISTOR TESTER/MOSFET .. 
K10100 1.5V TO 9V DC CONVERTER .$11.95 | K10405 COLOUR VIDEO FADER ... K10680 PC- DRIVEN ELECTROCARDIOGRAM 
K10105 3 DIGIT COUNTER ... . $22.95 | K10415 PC-CONTROLLED EPROM PROGRAMMER .. K10685 IMPROVED FLEXITIMER MK? ....... 
K10110 ELECTRIC FENCE .... . $23.95 | K10425 DELUXE CAR ALARM ......................... K10690 LED BATTERY VOLTAGE INDICATOR . 
K10120 TV PATTERN GENERATOR . $94.95 | K10430 REMOTE CONTROL ELECT. COCKROACH K10695 JACOB'S LADDER DISPLAY (Without Coil) 
'K10125 UNIVERSAL POWER SUPPLY . $12.95 | K10440 HIGHEFFICIENCY FLUORO INVERTER KIT К10696 JACOB'S LADDER DISPLAY (With Coil) .... 
K10135 LED SCANNER ............... .$17.95 | K10445 IMPROVED DECODER FOR ACS SIGNALS... K10700 FAST CHARGER FOR NICAD BATTERIES .. 
K10140 LOW FUEL INDICATOR FOR C - $11.95 | K10450 A SIMPLE LOW VOLTAGE SPEED CONTROLLER . ....... K10705 MODEL TRAIN CONTROL WITH SIMULATED INERTIA 
K10145 SCREECHER CAR ALARM ... K10455 PRINTER STATUS INDICATOR FOR PRINTERS ............ 965.06 | K10710 А MIXTURE DISPLAY FOR FUEL INJECTED CARS . 
K10150 12/24V LIGHT CHASER $21. K10465 LOW COST 25W AMPLIFIER MODULE ..... ... $18.95 | (10715 GEIGER COUNETR ........... 
K10160 THERMOSTATIC SWITCH FOR RADIATOR FANS... $31.95 | K10460 VERSATILE 40V / ЗА LAB POWER SUPPLY .. $165.95 | (10720 ENGINE IMMOBILISER 
K10165 1/0 ADAPTOR FOR PC's $59.95 | K10470 CHAMP 0.5 WATT AMPLIFIER ........ $9.95 K10725 LOW COST FIVE BAND EQUALISER... 
К10166 240УАС TRIAC TRIGGER (SHORT FORM) . . $59.95 | K10475 90 SECOND MESSAGE HOLDER $97.95 | (10730 SHORT FORM Low Cost Micro-Based Е 
K10167 240УАС TRIAC TRIGGER (FULL FORM) . $109.95 | K10476 75 SECOND MESSAGE HOLDER .... $93.95 | «10735 PC DRIVEN EGO SENSOR ANALYSER 
K10170 INPUT BUFFER & RELAY DRIVER .. . $34.95 | K10480 CONTROL STEPPER MOTORS WITH YOUR РС. $65.95 | 19740 SMART DUAL 12V BATTERY CONTROLLER 
К10175 LOW COST SIG. TRACER/AMP . . $69.95 | К10485 EGOTESTER KIT ......................... $19.95 | «40755 LOW COST RF TEST OSCI LLATOR - 
K10180 STEREO FM TRANSMITTER ..... .$33.95 | K10490 LOW COST MIDI BREAK-OUT BOX .. H K10760 STROBOSCOPIC TUNER 
К10155 LOW VOLTAGE CUTOUT FOR CAR /BOAT .. .$22.95 | K10505 SIMPLE LED CHASER ... К10765 HIGH VOLTAGE INSULATION TESTER 
К10200 !N-CIRCUIT TRANSISTOR TESTER ... K10510 LEVEL CROSSING DETEC K10770 STEAM WHISTLE FOR MODEL BOATS & TRAINS 
K10205 VHF POWERMATCH .... . $88. К10515 SOUNDS & LIGHTS FOR LEVEL CROSSING . K10775 BUILD A LOW OHMS TESTER FOR YOUR ММ... 
K10215 TEMPERATURE PROBE FOR MULTI шан 919. K10520 AN IMPROVED DSO ADAPTOR FOR PC'S . 10780 LOW COST POCKET SAMPLER $32.95 
K10225 18V/1AMP BENCH TOP POWER SUPPLY K10530 L/NOISE UNI. STEREO PREAMP . K10790* BUILD A VGA DIGITAL OSCILLOSCOPE қ 
K10295 LOW OHMS METER.............. . $29. K10535 LIGHT & SOUND TRIGGER .. K10795* AUDIO/VIDEO TRANSMITTER 1 
K10300 TEMPERATURE ADAPTOR . $24.95 | K10540 50W AUDIO AMPLIFIER ...... K10796* AUDIO/VIDEO RECEIVER "i 
K10305 VOICE OPERATED RELAY . .$19.95 | K10550 FAST CHARGER FOR NCAD K10800* INFRA-RED STEREO AUDIO LINK 
K10310 IGNITION KILLER ........ . $22.95 | К10555 DUAL ELECTRONIC DICE .... K10805* POCKET SIZED "MINIOSC" AUDIO OSCILLATOR 
K10315 HEADPHONE AMPLIFIER . . $34.95 | K10560 DIGITAL VOLTMETER FOR CARS.. K10810* HIGH ISOLATION CURRENT ADAPTOR 
K10325 50W AUDIO AMPLIFIER ....... . $54.95 | K10565 DIGITAL TACHOMETER FOR CARS. K10810* HIGH ISOLATION CURRENT ADAPTOR 
£10325 . $19. K10570 COOLANT LEVEL ALARM ... 3 5 
К10330 85222 FOR COMMODORE 64 ..... ` $24. K10575 STEAM TRAIN WHISTLE & D K10815* #HIGH PERFORMANCE PLAYMASTER PREAMP 
K10335 K10580 BUDGET PRICED TEMPERATURE CONTROL: K10816 4 SHORT FORM .................................................. 
K10340 K10595 NICAD ZAPPER ................... K10820* PC-DRIVEN ARBITRARY & FUNCTION GENERATOR .. 
K10350 K10600 GO/NO-GO CRYSTAL CHECKER . *AVAILABLE SOON 


А POCKET SIZED" (E (J EJ 11193 
MINIOSC" AUDIO, 30 PLAYMASTER PREAMP 


Making use of a 
new Hall effect 
sensor available 
from Fastron 
technologies, this 
simple project ft 
enables you to 
take mains Wes 

currentmeasurements of upto 10 
amps in complete safety, with 
readings accurate to 1%. Due to 


ARE SHORT 88:95 


Тпе Playmaster Pro Series range of high-quality hi fi 
gear- the Pro Series Four reference premap. 
Developed from the respected Pro Series Two control 
preamp, this new design offers a larger number of 
features including infrared remote volume control, an 
even simpler construction method, and as before, first-class | any desired waveform at frequencies from 
the high bandwidth of the sensor | from a standard 9V battery. performance. EA DEC '96 0.25Hz to beyond 100kHz. EA DEC '96 


used,youcanalsouse yourscope | EA DEC "96 
to examine and amd es LOW COST POCKET SAMPLER vend] o ad 


waveform components from DC 
up to 25kHz- again in complete 
safety. EANov'96 


Video Transmitter. 
and Receiver 


Now you can send video signals over 
a long distance using twisted pair 
cable. Use this Transmitter and Video 
Receiver to wore your home or 
business with a remote video outlet for 
entertainment or security.SC Oct '96 
K10795 Transmitter $68.45 
K10796 RECIEVER $70.95 


Here's a high performance audio 
oscillator design that is small 
enough to fit literally in a shirt 
pocket. Despite its size, It 
produces low distortion sine or 
square wave at any frequency 
from 41Hz to 18kHz, and runs 


Need to generate signals with special 
formwaves, for testing? Here's the design for a 
PC-driven unit that will cost you much less than 
commercial function of arbitrary waveform 
generators, but can produce signals of virtually 


This auxillary 
de s battery 
Our new Infra-red stereo link allows manager takes full advantage of a dual 
you to relax in your favourite armchair | battery setup's capabilities, by 
and listento stereo sound ata level that | Controlling when and how the 


Md 1 7 "auxillary" battery is connected to the 
monitor, is that you don't have to} monitor voltage changes over periods pepe аре Хон electrical system. It's fully automatic, 


peer at the display- it is large, | ranging from milliseconds to months. balance. $C Sept ‘96 will cost you far less than an 
bright and the different coloured TMT СӨМІКОІ Suivalent commercial unit, and is 
traces and graticule make it easy И/ТН 5ІМШІЛТЕР ІМЕБТІЛ Particularly suited to the new breed 
to interpret what's happening. This simple, low-cost train controller Age auxillary batteries, 
LOW COST RF TEST OSCILLATOR 88: uses a very efficient phase control 

Eas system to regulate the speed of your 
model train, giving better load-speed 1076 
regulation. It also simulates inertia and | This third incarnation < 47 5 
momentum, making thetrainrunmuch | of a cheap and 
more realistically. Together with a | simple device to help 
couple of other features tune musical 


Р instruments uses 
print the electrical waveform generated | 1115 makes the ¢ standard-off-the- 
by your own heart б anyone else's), | Controller ах ! shelf components. It 
Powered by a 9V battery and | worthwhile additionto [3 | will tune over the full 12 
electrically isolated from the computer, | almost any layout. 1 | chromatic scale and 
the PC-ECG is a safe, low cost way to | EA OCT95, covers a generous 
monitor the electrical activity of the tM seven octave spread. 
heart. EA JULY '95 


Ў 10790 EA AUG 96 

SC AUG 96 This compact PC-driven analog sampler 
requires no batteries or power supplies. 
It uses power from the PC, supplied to 
it via the parallel port. It allows you to 


One of the real attractions of this 
digital scope, based on a VGA 


This simple project will let you Take your 
own electrocardiograph, and display it 
on a PC. With the software supplied, 
you canread, display, save to disk and 


With car engine management 
‘| systems becoming more and more 
sophisticated (and complex), it is 
getting increasingly difficult to find out 
what's happening "under the. hood". 
This low cost analyser, combined with 
any IBM PC and some special 
Software can provide a large amount 
of information on your car's 
performance. EA JAN'96 


Alow cost RF oscillator design that is 
suitable for checking and aligning HF 
radios and other equipment operating 
between 350kHz and 30MHz. Features 
digital frequency readout, the ability to 
provide either CW or modulated output 
and also audio and 1 MHz reference 
signals from auxiliary outputs at the 
rear. EA May '9 


5%К11297-00М965 


5 | EA May 96 


ESTABLISHED 
SINCE 1977 


GUID acn. ооз 428 437 


| ‘Features 
1. One package by OPIC technology 
2. Compact (Approx. 1/6 in volume, as 


compared with the current model 
GP1U57X) Supply voltage 


| 3. B.PF center frequency (fixed at 38kHz) | Operating temperature | Торг -10to + 60 

| 4. Special lens design = = : 

о erage temper 
* Light detecting portion for remote *2 Soldering temperature 


control : 
1. Audio equipment 71 No dew formation *2 For 5 seconds 
2. Compact AV equipments 

* Optical switch 710443 


e B&W text that's up to 168% faster; • Canon's unique new PhotoRealism: • 
Colour optimised for plain paper; • Up to 0.8 A4 colour pages per minute at 360 
dpiBJC-4200 Full colour & high speed B&W ‘Standard Print Head BC-20: 128 
nozzles for black, BC-21: 64 nozzles for black, 24 nozzles each for CMY Prin 
Width-Max. 293mm (8 inches) ° Print Speed-With BC-21: Draft 255 cps, HQ 18 
1 cps at 10 cpi. Colour 0.3 to 0.8 ppm for full A4 page; With BC-20 Draft 510 cps, HQ 
| 360 cps at 10 cpi. Мах 4.8 pages per minute e Up to 720 x 360 dpi (+ text smoothing 
with BC-20) «Automatic Feed (up to 100 sheets), Manual Feed ¢Print Direction-Text 
Bi-directional, Graphics Uni-directional «A4, A5, B5, Letter, Legal, DL Envelope, #10 
Envelope, Plain, Coated, Water Resistant and Glossy Papers, Transparencies, High 
] Gloss Film, Back Print Film, Fabric Sheet, T-shirt Transfer, Paper Weight 64 to 105 gsm 
| *Buill-in Fonts 6 built-in, 20 True Type fonts on disk ° Included Accessories-Drivers for 
Microsoft Windows 3.1x/95 and MS-DOS, user guide and power cable, BC-20 cartridge, BC-21 cartridge, ink 
| cartridge storage container» Interface Parallel - IEEE 1284 compatible C22470......$650 tax inc 


BJC - 4550 
Windows and Mac compatibility; ° Printing іп sizes up to large АЗ ° B&W text 
that's up to 168% faster; * Colour optimised for plain paper е Canon's unique 
new PhotoRealism;* a RRP less than half the nearest competitor! BUC-4550 
АЗ Apple & Windows compatible «BC-20: 128 nozzles for black, Bc-21: 64 
nozzles e Print Heads for black, 24 nozzles each for CMY «Print Width-Max 
289 mm (11.4 inches) «Print Speed-With BC-21: Draft 255 cps, HQ 180 cps : 
at 10cpi. Colours 0.3 to 0.8 ppm for full A4 page; With BC-20 Draft 510 cps, HQ # 
360 cps at 10 cpi *Resolution-720 x 360 dpi (+ text smoothing with BC-20) 
e Automatic Feed (up to 100 sheets), Manual Feed Print Direction-Text Bi- 2 
directional, Graphics Uni-directional «Buffer Size-Input 64kb, Download 32kb 
«АҘ, M, A5, B5, Letter, Legal, Tabloid, DL Envelope, #10 Envelope, Plain, Coated, 
Water Resistant and Glossy Papers, Transparencies, High Gloss Film, Back Print Film, Fabric Sheet, T-shirt 
Transfer (Paper Weight-64 to 105 gsm) *Built-in Fonts-6 built-in, 20 True Type fonts on disk «Included 
Accessories-Drivers for Microsoft Windows 3.1x/95, MS-DOS and Macintosh, user guide and power cable, 
BC-20 cartridge, BC-21 cartridge, ink cartridge storage container *InlerfaceParallel - IEEE 1284 compatible, 
Apple-style RS-422 serial C22430......$895 tax inc 


ANALOGUE MULTIMETER 


Dekuxe analogue Specifications: Ranges: 

multimeter with most •5 functions DCV: 0 - 

popular ranges. Ideal for 920 measuring ranges 1,2.5,10,25,100,1000 

students studying *20000W/volt AC ACV: 0-10,25,100,250, 1000 
f electronics or around the Single knob selector switch Resist: xiW, x10W, x100W, 

home when simple testing * With test leads and manual XIKW 

of electronics is required. ‘Battery: 2 x AA (1.5 volts) DC amps: 5mA, 50mA, 500mA, 
: : 1 50u, 5004 


Absolute Maximum Imm (Ta=25°C) 


Parameter 


EVERY- 
ONE FAVOURITE BOOKS THAT: TAKE THE 
“| MYSTERY OUT OF THE TECHNO-HYPE! 
| Range includes The Complete Idiot's Guide to: 
| World Wide Web ..... ...... (B28064) $29.95 
Microsoft Office ...... 
CD-ROM 
Internet 
CorelDraw......... 
Visual Basic 
Buying & Upgrading PCs...... (828074) 
Works for Windows ..............(B28066) 
| Multimedia .................. 
Internet E-Mail 


-4828072) 
< (828060) 


... (B28080) 


ERRORS & OMISSIONEXGEPTED. PRICE CHANGE: WITHOUT NOTICE. 


4% 


ROD S HOTLINE 
1-800 33 57578 


Р и MAIL ORDER LOCAL € CALLS: (03) 9543 7877 


| A91110 Credit-Card 


CACHE 


1111-4 10+ 
U20882- 8K x 8/15NS 55.50 $4.95 
U20886- 32K x 8/ 20NS $8.50 $7.90 
U20887- 32K x 8/ 1515 $8.50 $7.90 
*| U20888- 8K x 8/ 20М5 $4.90 $4.50 


SPECIAL 
$10.45 


K10005 WAS 
SOLAR VOLTAGE REGULATOR $13.95 


K10075 

FLOAT NICAD CHARGER 
K10100 

1.5V TO 9V DC CONVERTER ...$11.95 
K10145 

SCREECHER CAR ALARM 
| K10465 

LOW COST 25W AMPLIFIER ....$18.95 
MODULE 


$14.95 $11.20 


$8.95 


$36.95 $27.70 


$14.20 


K10570 
| COOLANT LEVEL ALARM 
K10575 
STEAM TRAIN WHISTLE & 
SIMULATOR DIESEL HORN 


K10555 
DUAL ELECTRONIC DICE 


K10675 

LOW COST TRANSISTOR 
TESTER/MOSFET 
K10725 

LOW COST FIVE BAND 
EQUALISER 


$29.95 $22.45 


$22.45 $16.83 


$24.95 $18.70 


$29.95 $22.45 


$32.95 $24.70 


With the LATEST MINI ма AR 
LAMINATOR, you can /% 


business cards, recipes, ^ ; 
membership cards, photos and other 

types of paper thin objects in a waterproof, airtight seal. 
The Laminator is designed with 4 rollers inside the 


body for high quality performance. 
Specifications- 
D WAS 
$89 


Maximum Laminating Width: 110m/m 
Laminating Speed: 330mm/minute 
Laminating Temperature: 115°C (thermostat) 
Weight: 900g (N.W.) 

Size: 188 x 137 x 69 (mm) 

Power Source: 110-220 VAC (50-60 Hz) 
Power Consumption: 220 W 


80 MICRON POUCHES 


| Comes in sleeves of two sheets. Material are simply 


*| inserted into the pouch & put through the laminator 


at No. Size Price ОТҮ <c 
$12.95 PKT 100: :` 


a| A91113 95X135MM $10.95 РКТ 24 ~ 


Тү ESTABLISHED 
SINCE 1977 


Т) A.C.N. 005 428 437 


ALL ORDERS OVER 82% 
AND LESS THAN 3KG 


Valid only for the month of January 1997 


HX CHIPSET 256K 
INCREDIBLE VALUE FOR МОМ, MOTHERBOARD 


Supports P54CX family CPUs running at 75 - 200 MHz 
speeds, Cyrix 6x86 CPUs running at P120*/P133*/ 
P150*/P166*, and AMD 5k86/K5 CPUs. Fully 
compatible with industry standards. 


DIGITAL MULTIMETER 


The ideal meter for technicians with a full 37 digit LCD 
readout. Requires a 9V battery either alkaline or carbon. 
Expected life of carbon battery is 100 hours and 200 
for the alkaline. 

SPECIFICATIONS: 


DC Voltage: 


INTEL PENTIUM FX 
CHIPSET MOTHERBOARD 


200mV/2/20/200/ 
1000V 

AGILTAL | 
20082/200082/ 


ONLY ^. 
20k82/200k82/2M H | 


+/-0.5% 
1M 
1000V DC 
200/750V 


200A/2000A/ 
20mA/200mA/10A 


Basic accuracy: 
Input Impedance: 
Maximum Input: 
AC Voltage: 

DC current: 


Resistance: 


Q13077 


15 x 46mm $ ! 49 


Dimension: 70 х 126 x 24mm | For technical specs logon to Hi. 


1 0005 1-9 10+ our Web site: www.rie.net.au 
5000 — $19.95 $17.95 


PULLOUTS/DAMAGED 2/7 OF WARRANTY-NOT WORKING 
OLD MOTHERBOARDS · 


386/486/586 


HEAPS OF PARTS OR BUY 2 OR 3 
TO GET GOING. SOLD AS 15. 


LCD Display: 


Available from o 
Melbourne City Store only 


WE ALSO HAVE SOME HARD DISK 
DRIVES IN OUR BARGAIN BIN 


FROM ONL 


$25.00 


10-99 


Available from our Melbourne City 
Store only located at 48 A' Beckett St. 


SUPPLIES PARTS 
Cat No. 


Cat No. Product 1-9 100+ 


P10960 3 Pin Line Male Plug a $2.95 $2.50 $2.00 

Electro | 

СВТ34 Dual Diode 52.95 $2.50 

T1494 wes $2.95 $2.50 

M339 $0.80 $0.70 

BU508D 7 $5.50 $4.50 
$9.95 $8.95 


Р10964 3 Pin Line Female Socket $3.50 $3.00 $2.75 


BUZ90A P10966 3 Pin Chassis Female 3.50 $3.00 $2.50 


ERRORS 8. OMISSIQN:EXCEPTED. PRICE CHANGE WITHOUT NOTICE. 


'"SCNPJ97-NOV'96S. 


ЮМ printing under Windows combined with fast 


ет ER ro 


15| MICROPHONE 
-| HEADSET 


you can protect and ,27 
preserve М 


favourite’ 
documents - up to 
A4 size, business 

recipes, : 
membership cards, photos and 


types of paper thin objects in a waterproof, 


airtight seal. 


5179 6146.75 


Specifications- TAX EX 
"| Maximum Laminating Width: 230m/m 
| «2.5 metre cord _Laminating Speed: 330mm/minute 
* Adjustable boom 
| *Stereo plugs included 
for audio output and for 


listening 


Weight: 2100g (N.W.) 

Size: 375 x 245 x 88 (mm) 

Power Source: 110-220 VAC (50-60 Hz) 
Power Consumption: 260 W 


OKIPAGE 4w Windows Page Printer 
€| The Compact Printer that is BIG on Performance 


3| Ideal for small business or home users who ITS A REAL CUTI; 
need the highest standards of monochrome , LED 4РРМ 


*600 DPI 


°23 SECS 


| «600 dpi resolution with MicroRes 600 «ОКІ microfine Der 


| spherical toner - crisper characters * OKI LED technology- 
superior reliability and print quality eWYSWYG- what you 
ЗЫ see is what you get оп the printed paper • 100 auto paper 
sheet feeder • Manual feed for envelopes,irregular paper 

| sizes and thickness * Paper size- A4, B5, AS. Letter, Legal, 
“wl Executive ‘Envelope size- Monarch, COM- 10, 65, 
ты) DL Toner cartridge- approx. 1,000 pages at 5% density 


throughput and excellent paper handling. 


FEATURES: 


* HP. LaserJet ЇР” 
(PCL 4.5) emulation via 
gie: du box. 


| "Drum unit-approx. 10,000 pages at 5% density «LED $29. 45 — 


4ppm page printer «23 seconds to first print e Fast return 


c to осол Centronics ue directional "Ede interface LAST APPROX 1,000 PAGES 


таны ° Captures video at up to 15 5 fps @ 320 x 240 ` FROM THE MAKER OF 
=] «Captures digital video data at ҮШУ 4:2:2 format $OUND BLASTER 
| e Connects to 5 Video and Composite source ODUCTS ia : 
Includes: 


| + Video capture board 


*High performance CCD colour camera 
*| e RCA cable «Power adaptor (for camera) 


END TO: MAIL ORDER COUPON 


FREE POST 


ROD IRVING ELECTRONICS P/L 
REPLY PAID 8888, BAG 620, 
CLAYTON SOUTH, 3169. 


TOLL FREE: 1-800 33 5757 


NORMAL PACKAGE & POSTAGE: 
1-$9.95 53.00 "E $50-$99.95 — $6.00 


$ 
$10-$24.95 $3.50 | $100-$199 $7.00 
$25-$49.95 $4.00 | $2004 FREE 


ГА4 LAMINATORT 


Laminating Temperature: 115°C (thermostat) 


Please send me the followi t 
IF NOT ENOUGH SPACE PL ШЕТІН SEPARATE LIST | X18171 Ethernet Intel PnP BNC/RJ45 16-bit 


The rates sien here apply to Australia 
Post Surface Mail within Australia only. 
Orders above 5kg or containing fragile parts 
will be sent by road freight at out discretion 


and charged to you. 


ESTABLISHED 
SINCE 1977 


ш шига ш Uu 


With the LATEST A MINI LAMINATOR, you can 
protect and preserve your favourite 
documents - up to 4" X 6" size, business 
cards, recipes, membership cards, % 
photos and other types of paper thin objects 

in a waterproof, airtight seal. The Laminator is 


designed with 4 rollers inside the body for high 
quality performance. RE $89 $79 
Specifications- ‹ ЗАКЕ 

Maximum Laminating Width: 80 MI CRON POUCHES Е 


110т/т Comes in sleeves of two sheets. Material аге simply 
Laminating Speed: inserted into the pouch & put through the laminator 


330mm/minute Я 2 

Laminating Temperature: Cat No. Бі ze Price QTY 
115°C (thermostat) A91110 Credit Card $12.95 PKT 100 
Weight: 900g (N.W.) A91111 111X171MM $12.95 PKT 24 
Size: 188 x 137 x 69 (mm) А91112 108Х 157ММ $10.95 PKT 24 
Power Source: A91113 95Х135ММ $10.95 PKT 24 
110-220 VAC (50-60 Hz) A91118 216X 303MM (A4) $99.00 PKT 100 | 
Power Consumption: 220 W | A91122 216 X 303MM (M) $12.95 PKT 10 |... 


rie. E 


Conditions apply = 2 | 
FEATURES; |ELLCON MODEL| ҰЛТАН 
*Modem protocol: ITU-T V.34/V.32bis/ V.32/V.2 

V.23/ V.21 Rockwell VFCBELL 212A/ 103 * Fax protocol: P" 
ITU-T V.17/ У29/ V27ter /N.21 ch2, Group 3 compatible 


*Throughtput enhancement: MNP 10 *Error laf 
correction: MNP4 and ITU-T У42 *Data compression: |? 7 


MNP 5/ ITU-T V.42bis /T4 * Software: Data- AT command 
compatible/ « V2.5bis Commands >/ Auto sync command 
Fax- НА class | & Il fax command *Call progress monitor: 
Speaker with software volume control * Transmission |? 
speed: 1200/ 2400/ 4800/ 7200/ 9600/ 12,000/ 14,400/ 
16800/19200/ 21600/ 24000/ 26400/ 28800 bps full duplex, pie 9 
according to ITU-T V.22/ V.22bis/ V.32/ V.32bis/ V.34 |) 

Rockwell VEC 1 15200 ог 57600 Үр 


F | CAT NO. DESCRIPTIONS 
X18075 1Meg 16bit VG 
X18004 IDE/SPG 
X18005 High Speed 1/0 
X17072 ADAPTEC SCSI 16bit 1522A 
X18165 16bit ETHERNET RJ45 + BNC 
X18169 16bit NE2000+ 
X15810 Ethernet 5-port 10 base T hub . 
X15814 Ethernet HUB 10 base T Connector d RJ45 Effective) $19 
X15816 Ethernet HUB 16 base T тое (14 АЈА5 Effective)$349 |i: 
X18190 Printer 2-Port Sict Lpt 1-2 Card .. $39 |* 
X18191 Printer Port Slct Lpt 1-2-3 Card .. 
X18141 High Speed Serial Card 1- Port 16 
X18041 High Speed Serial Card 2-Port 16550AF 
X18143 High Speed Serial Card 4-Port 16550AFN 

МЕМ? Dual Speed 16650 UARTS modem chip .. 

X18019 Games Card 
C14260 SMART GAMES Cont 
X18514 FULL -DUPLEX ISA ETHERNET . 


*Ethernet Ill Rev B Coax (BNC, АШ 
X17396 OEM SBlaster PnP Vibra t with IDE interface 
X17394 OEM SBlaster PnP Vibra 16 without IDE interfaci 
X17398 OEM SBlaster PnP Vibra 32 Sound Card 
X17357 OEM PhoneBlaster ... 
X17250 ESS 16 Bit Sound Card. 
SB OEM products do not have т, 
“AVAILABLE TO ORDER 


X18003 ENHANCED VESA MULTI I/O 5. 
Х18050 VESA IDE ENHANCED MULTI 1/0- PROMISE TECH . 
X18195 УЕ5А VGA CARD 


a 

X17900 PCI IM VGA TRIDENT 9440 .*- 
X18206 PCI VGA DIAMOND STEALTH 1MEG DRAM... 
X18207 PCI VGA DIAMOND STEALTH 2MEG DRAM... 
X18208 PCI VGA DIAMOND STEALTH 2MEG VRAM ... 
X18209 PCI VGA DIAMOND STEALTH 4MEG VRAM ... 57 
X18218 Мем OEM PCI Diamond Stealth 3D Video 2MEG 
X18183 PCI VGA CIRRUS LOGIC 5430 1MEG ...... 
X18195 PCI VGA 64-BIT CIRRUS LOGIC 5436 
Х18210 2MB WRAM GrafixStar 700 Video 
X17073 PCI SCSI MASTER ADAPTEC 2940 
X18212 PCI MGA MILLENNIUM 2МВ WRAM 
X18214 PCI MGA MILLENNIUM 4MB WRAM 
X18216 PCI MGA MILLENNIUM 8MB WRAM 
X18171 FULL -DUPLEX PCI ETHERNET 
X18150 PCI Ethernet BNC/RJ45 

*Etherlink Ill PCI Twsited KE AU 
SCNP3J97 жалын П Combo Pack (BNC, AUI) . 
*AVAILABLE 7% O ORDER 


‘ERRORS à Omission, (EXCEPTED. PRICE CHANGE! WITHOUT NOTICE. 


Got a technical problem? Can’t understand a piece of jargon or some technical principle? Drop us a line 


and we'll answer your question. Write to: Ask Silicon Chip, PO Box 139, Collaroy Beach, NSW 2097. 


Query on 
knock frequency 


A friend of mine recently purchased 
a Knock Indicator kit for his modified 
° V8 Holden. Out of interest, I was read- 
ing the attached notes and, on doing 
the calculations for the knock fre- 
quency, found it to be 5.4kHz, which 
is above the cutoff of the 5kHz low 
pass filter. 

Do you envisage this causing any 

problems with the circuit's operation? 
If so, what modifications would you 
recommend? Would you tighten the 
passband, knowing the engine's fre- 
quency? Is 800Hz to 5kHz a general 
span? Your thoughts would be appreci- 
ated. (G. W., Bendigo, Vic). 
* The circuit as it stands will prob- 
ably work OK even though the 5kHz 
filter will roll off some of the 5.4kHz 
knock signal. You could raise the 5kHz 
rolloff by changing the 18kQ resistors 
for the low pass filter to 15kO and the 
9.1kQ resistor to 7.5kQ. This will raise 
the cutoff frequency to 6kHz. 


PIR movement 
detector doesn't 


Im writing concerning the PIR 
Movement Detector in SILICON CHIP, 
November 1995. There is a fault I hope 
you could rectify for me. When I waved 
my hand in front of the sensor, LED1 


flashes briefly (normal) but there is no 
output from IC1 pin 16 and no drive 
to Q4; therefore it cannot trigger the 
relay. 

When I put a voltmeter probe or a 
screwdriver on pin 15 of IC1 at the 
same time my hand is moving in front 
of the sensor, it instantly triggers the 
relays and turns on a lamp I con- 
nected on the relay switch for about 3- 
30 seconds. It works perfectly every 
time something is moving for up to 
three metres in distance in front of the 
sensor, without touching pin 15 to set 
it up, but when I switch the unit off 
and turn it back on again, the fault 
reappears, until I touch pin 15 of IC1 
to get it back to normal. 

I measured +4.8V DC on pin 16 
when it is working but that 4.8V is 
missing when it is not working, al- 
though LED1 was flashing every time 
something is moving in front of the 
sensor. Being a TV technician for the 
last 30 years, the first thing I did was 
to check the board to make sure there 
is no *man made fault". Of course, 
there isn't any. So I have come to the 
conclusion that either the IC is faulty 
or the circuit needs modification. (D. 
H., Fortitude Valley, Qld). 

* From your description of symp- 
toms it appears that the MPCC chip 
may be faulty However, it may be 
possible to “save” it by connecting a 
100kQ resistor from pin 15 to pins 1 or 


12. This pin is normally held high 
internally and it is possible that when 
you touch it with a screwdriver you 
pull it high. If this does not cure the 
fault we suggest that you obtain a re- 
placement IC. 


Dimmer for halogen 
lamps wanted 


I see that there is at least one com- 

mercial dimmer available for 12V 
quartz halogen lamps but they are 
quite expensive. Is there any chance 
that the SILICON CHIP team could come 
up with a suitable design? (A. W., 
Minto, NSW). 
* As far as we know, Siemens do 
have an IC which is the basis for a 
halogen lamp dimmer. However, we 
are against the concept of dimming 
these lamps at all. If halogen lamps 
are to operate correctly, they must be 
run very close to the rated voltage of 
12V. If they are operated at much less 
than 12V, which must occur if they 
are dimmed, the “halogen cycle" in- 
side the bulb stops working. 

In brief, a quartz halogen lamp has a 
small bulb made of quartz glass so 
that it can operate at a very high tem- 
perature. At the same time, a halogen 
such as iodine or bromine is added to 
the gas filling in the bulb and this is 
usually at a pressure of several atmos- 
pheres, leading to much brighter fila- 
ments. As the filament runs at such a 
high temperature, tungsten is evapo- 
rated and would normally be depos- 
ited on the bulb (leading to blacken- 
ing and eventual failure). However 
the tungsten atoms are intercepted by 
two or more halogen atoms and the 
resulting molecule cannot be depos- 
ited on the bulb because it is too hot. 

When the tungsten bromide (or io- 
dide) molecule floats back into the 
region of the very hot filament, it dis- 
associates and the tungsten is re- 
deposited onto the filament and the 
halogen is released. 

This regenerative process prevents 
the bulb from blackening and main- 
tains the light output essentially con- 
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stant throughout its life. Eventually 
though, the filament will develop 
weak spots and will fail. 

As we understand it, if a halogen 
lamp is dimmed, it is not hot enough 
to allow the halogen cycle to provide 
the filament regeneration and so the 
bulb will blacken and the lamp will 
fail much earlier than it otherwise 
would have. 

Quite frankly, we think that halo- 
gen lights are largely impractical for 
domestic use. They run very hot and 
while their light output is bright, it is 
very localised. Therefore, if you don’t 
want a lot of shadows you need a lot 
of halogen lights to satisfactorily light 
aroom. That leads to very high power 
consumption and a lot of heat pro- 
duced in the room — a real problem іп 
summer. 

Apart from these drawbacks, halo- 
gen lights usually have at least some 
ultraviolet output. This is particularly 
dangerous to your eyes when halo- 
gens are used in desk lamps. In fact, 
we find it silly that people are cover- 
ing up while out in the sun and then 
often happily expose themselves to 
halogen lights while indoors! 

Have you thought of using conven- 
tional lamps which can be dimmed? 


Multimedia sound 
system compatibility 

Would you confirm whether the 
Multimedia Sound System (SILICON 
CHIP, October 1996) is compatible with 
Roland, Ensoniq, and the new 18-bit 
Core Dynamics sound cards? The arti- 
cle doesn’t indicate incompatibles but 
I notice that the photo on page 71 
shows a Creative Soundblaster card, 
the most commonly bundled brand, 
at least in New Zealand. 

Concerning serious hifi, I’ve read 
the article on the 175W “Plastic 
Power” amplifier (April 1996) but I 
have a query. I notice the authors say 
it’s “suitable for use with musical in- 
struments or for hifi applications” 
which bearing in mind the word “se- 
rious” is a little puzzling. I wouldn’t 
have thought that Naim, for example 
would suggest using their equipment 
as band gear, or Fender the reverse. 

You might say, “well, fundamen- 
tally, you could; it just depends on 
how you adjust for input (guitar, CD, 
phono, etc)”. Still, I get the impres- 
sion that quality hifi amplifier manu- 
facturers and quality musical instru- 
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Woofer stopper 
makes audible clicks 


Ive built the Woofer Stopper 
МК2 as published in the February 
1996 issue and I have the same 
clicking sound noted by a reader 
from Rowville, as featured in “Ask 
Silicon Chip" for May 1996. 

Ihave fitted a 0.1uF capacitor as 
suggested between base and emit- 
ter of Q3 without any positive re- 
sults; increasing to 47ДЁ trans- 
formed it to buzzing with still some 
clicking. Can you suggest how I 
can get rid off these unwanted 

. clicks completely? (Р. P., Abbots- 
ford, NSW). 
* Theclicking sound heard in the 
piezo transducers is associated 
with the sudden burst of signal 
applied to them. These sudden rise 
and fall times of the burst signal 


ment amplifier manufacturers design 
for rather different ends; ie, anything 
other than an extraordinary (and ex- 
pensive) multipurpose hybrid would 
bea compromise. Of course, the (clas- 
sic) issue is, "forget the specs, what 
does it sound like?" 

I would love to put together an ex- 
cellent, cost effective, hifi kit system — 
powerful, fast, tight amplifiers for the 
bottom end and warm, lush valves for 
the mid and top, plus a quality active 
crossover. As you'll know, audio shops 
can charge the price of a house, liter- 
ally, for this type of equipment. 

Your Back Issues pages mention a 

couple of high watt Mosfet projects 
(the last in August this year) which 
might work for bass. I vaguely recall 
from years ago these transistors have 
rapid rise time/input-output switch- 
ing characteristics. But have you pub- 
lished a valve or valve-IC project? (T. 
G., Warkworth, NZ). 
* Our Multimedia Sound System 
card is compatible with any sound 
card, regardless of make or type. All it 
needs is line outputs from the sound 
card to work. 

With regard to amplifiers for music 
systems, there is no inherent differ- 
ence in design between high fidelity 
and musical instrument amplifiers. 
The practical differences in commer- 
cial amplifiers designed for music in- 
struments is that the heatsinking may 


can be slowed down by using a 
capacitor between the base and 
emitter of Q3 so that the clicking 
sound becomes inaudible. 

We found that 47uF was suffi- 
cient to completely remove the 
clicking, provided that the burst 
level is adjusted correctly using 
VR2. If the circuit is over-driven, 
the clicking sound is unavoidable. 
This is detailed in the testing sec- 
tion of the article. : 

The buzzing sound could be 
caused by the modulation frequen- 
cy applied to the transducer. You 
can slow down this effect by in- | 
creasing the 2.2uF capacitor at pin 
6 of IC2b to a larger value. A 10uF 
electrolytic capacitor should be 
satisfactory. Alternatively, the 
560kQ resistor at pin 5 of IC5 could 
be increased to 1MQ to reduce the 


range of frequency modulation. 


be larger, because ofthe more rigorous 
conditions of use and the power sup- 
ply may be more rugged. Musical in- 
strument amplifiers need to be very 
ruggedly built as well, to withstand 
the rigours of transport and handling : 
by “roadies”. 

On some musical instrument am- 
plifiers, the high frequency response 
may also be more curtailed than in 
hifi amplifiers and the low frequency 
response may have some shaping. 
Even so, the basic power amplifier 
configuration will be the same. 

For upmarket hifi amplifiers, they 
may go to the trouble of specifying 
special capacitors and cables to meet 
the demands of the so-called audio- 
phile market but the main reason for 
the very high prices are the brand 
names on the fancy front panels. 

On that basis, any of the amplifier 
modules we have described is equally 
well suited to high fidelity or musical 
instrument use. Our benchmark for a 
high fidelity amplifier is that it should 
not cause significant degradation of 
the signal from a compact disc player. 
That means that it must have a very 
good signal noise ratio, very low har- 
monic distortion and excellent sepa- 
ration between channels. 

With that thought in mind, we will 
not publish a valve hifi circuit. In our 
opinion the terms “valve” and “hifi” 
are mutually exclusive. sc 


Cash in your surplus gear. Advertise it here in Silicon Chip. 


FOR SALE 


CLASSIFIED ADVERTISING RATES 


Advertising rates for this page: Classified ads: $10.00 for up to 12 words plus 50 
cents for each additional word. Display ads (casual rate): $25 per column 
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SATELLITE DISHES: international re- 
ception of Intelsat, Panamsat, Gori- 
zont,Rimsat. Warehouse Sale — 4.6m 
dish & pole $1499; LNB $50; Feed $75. 
All accessories available. Videosat, 2/ 
28 Salisbury Rd, Hornsby. Phone (02) 
9482 3100 8.30-5.00 M-F. 


MICROCRAFT PRESENTS: Dunfield 
(DDS) products are now available ex- 
stock at a new low price; please ask for 
our catalogue. Micro C, the affordable 
"C" compiler for embedded applications. 
Versions for 8051/52, 8086, 8096, 
68НС08, 6809, 68HC11 or 68HC16 
$139.95 each + $3 p&h е Now on spe- 
cial is the SDK, a package of ALL the 
DDS "C" compilers for $399 + $6 p&h • 
EMILY52 is a PC based 8051/52 high 
speed simulator $69.95 + $3 p&h* DDS 
demo disks $7 + $3 p&h • VHS VIDEO 
from the USA (PAL) “CNC X-Y-Z using 
car alternators" (uses car alternators as 
cheap power stepper motors!) $49.95 + 
$6 p&h (includes diagrams) * Device 
programming EPROMS/PALs etc from 
$1.50 • Fixed price electronic design 
and PCB layout Credit cards accepted 
* All goods sent certified тай» Call Bob 
for more details. MICROCRAFT, PO 
Box 514, Concord NSW 2137. Phone 
(02) 9744 5440 or fax (02) 9744 9280. 


EASY PIC'n Beginners Bookto using 
MicroChip PIC chips $50, Basic Com- 
piler to clone Basic Stamps into cheap 
PIC16C84's $135, CCS C Compiler 
$145, heaps of other PIC stuff, Pro- 
grammers from $20, Real Time Clock, 
A-D. Ring or fax for FREE promo disk. 
WEB search on Dontronics, PO Box 
595, Tullamarine 3043. Phone 03 9338 
6286. Fax (03) 9338 2935. 


C COMPILERS: Dunfield compilers are 
now even better value. Everything you 
need to develop C and ASM software 
for 68HCO08, 6809, 68HC11, 68HC12, 
68HC16, 8051/52, 8080/85, 8086 or 
8096: $140.00 each. Macro Cross As- 
semblers for these CPUs + 6800/01/ 
03/05 and 6502: $140 for the set. De- 
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New stamp instruction book version 1.7. 280 pages BS1, BS2 & app. notes. 


PARALAX 
Scott Edwards Electronics 
MICROCHIP 


OPTO22 NEW Micro 


Micro Engineering Labs (PicBasic) 
MICROMINT /icStic 


DOMINO BLACKJACK 


MicroZed Computers 


PO Box 634, ARMIDALE 2350 (296 Cook’s Rd) 
Ph (067) 722 777 — may time out to Mobile 014 036 775 
Fax (067) 728 987 (Credit Cards OK) 
http://www.microzed.com.au 

email: bob@microzed.com.au 

Specialising in easy-to-get-going hard/software 
kits. Send 2 x 45c stamps for information 
package 

Stamp kits now have a compiler for 16C58 


Your next project will be easy, fast and satisfying with a development kit 


Printed Circuit Board Manufacture 
EM service * High quality * Low aie 
: 1 offs to any quantity C 
Э. Artwork design if required ,6 
o ò © © Call for obligation free quote... 0 5 
: INSTANT PCBs, POBox 448, Avalon 21070 2 

Ph (02)9974 1189 Fax (02)9974 5491 


bug monitors: $70 for 6 CPUs. All com- 
pilers, XASMs and monitors: $400. 
8051/52 or 80C320 simulator (fast): $70. 
Disassemblers for 12 CPUs only $75. 
Demo disk: FREE. All prices 4 $5 p&p. 
GRANTRONICS PTY LTD, PO Box 275, 
Wentworthville 2145. Ph/Fax (02) 9631 
1236 or Internet: 
http://www.mpx.com.au/-Agrant 


PCBs MADE, ONE OR MANY. Low 
prices. Hobbyists welcome. Sesame 
Electronics (02) 9554 9760. 


B/W CCD CAMERA. Chinon CX103 
miniature PCB-board 46 x 44mm, 25mm 
high. Automatic electronic shutter. 7V 
to 16V. 2 lux. $95. PELTIER MODULE 
12V, 4.4A, $18. LCD 16 x 2, no b/l, $14. 
All prices include air postage & data 
sheet. DIY Electronics, Hong Kong. Fax: 
852 2725 0610. Email diykit@ hk. 
super.net. See web site for direct com- 
ponent buying www.hk.super.net/~ diykit 


MicroZed HAS version 1.7 Stamp 
manual. $35 plus postage. 


MICROS: 68HC705C8ACFN PLCC 
$11.50. 68HC705C8ACFS DIL $11.00. 
Erased Chips 68705P3 $5.00. DIS- 
PLAYS: LCD 2 x 20 $15; LED HPDL- 
2416 $13; VFD 2 x 40 $50. Min qty 4 of 
$7.50 p+p. Michael (03) 9803 3535. 


EDUCATIONAL ELECTRONIC KITS: 
Best prices. Easy to build. Full details. 
Latest technology. LESSON PLANS 
FOR TEACHERS - see our web page. 
Send $2 stamp for catalog and price list 
to: DIY Electronics, 22 McGregor St, 
Numurkah, Vic. 3636. Ph/fax (058) 62 
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MEMORY * MEMORY * MEMORY 


LASER PRINTER MEMORY 
4Mb HP 4&5 $42 
PA 


8Mb CONTURA AERO $140 
All other models available $Call 
TOSHIBA 


8Mb Portege/ Sat EDO $134 
16Mb Portege/ Sat EDO $229 
16Mb Tecra 500/610 Sat $229 
All other models available $Call 


CACHE 
256Kb PIPELINE BURST $26 
256Kb 7200/8500 $93 
32Mb (4Mbx32) - 60п5 VIDEO MEMORY 
256K x 16 70ns (SOJ) $14 
363/113 — 1Mb 7200/7500/9500 $65 
$252/488 DIMM 


8Mb/16Mb $82/138 


EDO SIMMS 
8Mb (1Mbx32) - 60ns 
16Mb (2Mbx32) - 60ns 


MAC MEMORY 
8/16Mb DIMMS 
32/64Mb DIMMS 
16Mb P'BOOK 520/540 $258 


Ex Tax Pricing — Delivery $8. Pricing as at 2/12/96. Phone for latest. 
9 
%. 


Credit Cards Welcome. We Also Buy And Trade-In Memory. 
Р Е L H. A M Suite 6, 2 Hillcrest Rd, Ph: (02) 9980 6988 
Pennant Hills, 2120. 


Fax: (02) 9980 6991 
Memory Pty Ltd Email: pelham1 @ozemail.com.au 


1915. Or Email laurie.c@cnl.com.au and 
let us send details. Go WWNW:http:// 
www.cnl.com.au/~laurie.c or BBS (058) 
62 3303. Download details free any- 
time. 


50W AUDIO AMP: short form kit, pcb & 
TDA7294. As per Nov 96 Elektor. $25. 
Tel (09) 447 7248. Fax (09) 447 4856. 
Email rossco Q vianet.net.au 


CAR/RALLY COMPUTER KIT: includ- 
ing fuel sensor & speed sensor. 
68HCO05 & HC11 Development Sys- 
tems: Oztechnics, PO Вох 38, Шаууопд 
NSW 2234. Phone (02) 9541 0310. Fax 
(02) 9541 0734. 
http://www.oztechnics.com.au/ 


RAIN BRAIN 8-STATION SPRINKLER 
KIT: Z8 smart temp sensor, LED dis- 
play, RS232 to PC. Uses 1 to 8 DAL- 
LAS DS1820. Call Mantis Micro Prod- 
ucts, 38 Garnet Street, Niddrie, 3042. 
P/F/A (03) 9337 1917. 
mantismp Q c031.aone.net.au 


HOMEMADE GENERATORS: how to 
instructions. Eight pages free text and 
colour photos on the Internet at http:/ 
www.onekw.co.nz/onekw 


Advertising Index 


Altronics 


Dick Smith Electronics 12,13,34-37 
Earthquake Audio 
Electronic Valve & Tube Go 
Harbuch Electronics 
Instant PCBs 

Jaycar 

Kits-R-US 

Macservice 

MicroZed Computers 
Oatley Electronics 

Pelham 

Rod Irving Electronics 
Rosetta Laboratories 
Shailer Park Electronics 
Silicon Chip Back Issues 
Silicon Chip Binders 
Silicon Chip Car Projects 


Silicon Chip Software 


Zoom Magazine 


PC Boards 


Printed circuit boards for SILICON 
CHIP projects are made by: 


e RCS Radio Pty Ltd, 651 Forest 
Rd, Bexley, NSW 2207. Phone (02) 
9587 3491. 


e Marday Services, PO Box 19-189, 
Avondale, Auckland, NZ. Phone (09) 
828 5730. 


MicroZed has16C84 at $8, 16C58A at 
$5. Discounts start at 10 pieces. Add $5 
post on IC orders. 


WHEN YOU'RE LOOKING FOR PERFORMANCE 
LOOK FOR AUSTRALIA'S PERFORMANCE LEADER 


2-77" BEAMER MIT BALLES! 
A blown BMW that not 
only looks superb... 


OF SILICON CHIP 
= HOLDENS ZOOM: 


Peter & Steve are father and 
son who both own six-pack 
. Commodores. Who wins? 


AWESOME AUDIS: 

Are these Australia's highest 
tech race cars? We look at 
the Team Audi cars. 


ECT 
UBSCRIPTION DIR 
č Prom THE PUBLISHERS 


гг” PROJECT SKYLINE: 

"= |n part 3 of our project саг 
. we show the cheapest way 

_ to put in a new power plant. 


SOLVING EFI PROBLEMS: 
= Fault finding in EFI cars may 
2 look daunting, but it's not so 
«24 hard when you know how! 


- MEASURING INTAKES: d^ E ё 
It all starts with having a Ө ==——=ә || 

drink . . . then using the хааны 

bottle! 


ove 


THE NEW BLOWN HOLDEN 


ZOOM takes a tech look at | - 
ы the new supercharged T Сант 
Holden. How does it rate? 8вв-- 


ge 


SET LASER TO STUN! 
It's just not fair when a ыг 
humble Laser blows you off 

at the lights, is it? 


үсте РРЛ 


FROM THE PUBLISHERS 


pei... 


and either can be upgraded. 


when dollars weren't a 


CAPPACINO (NO MILK): 
The tiny Suzuki Cappacino 


then froth and bubbles. 


456 BHP FROM 3 LITRES! ÍT Ж 
This little VL Turbo has more А) 4 
torque than a 5.71 HSV -and * ° 
heaps of power to boot! i 25”) ean Ay 


BUDGET BONANZA GEMINI 
Setting up a race car costs 

heaps: here's one that was 

done on the cheap! 


SPRING IZ SPRUNG 

Our summer time story looks 
at a forty dollar spring 
upgrade that works! 


HAT'S THIS? A MERC? 
his ain't no ordinary star 
hip: a Merc with a manual 
box and a Cosworth engine! 


Body kits might make a car ` 
look great - but what do they ` 
do to performance? We test! 


BUYING USED : 
Is ita Mazda 626 Turbo ora * 
Ford TX-5 Turbo? It's either ; 


CAR SOUND DESIGN: 
Here's how a pro did it 


problem. We wish!!! 


looks cute, but is-a lot more 


„АМ EVEN МОРЕ!!! PLUS ALL THE USUAL FEATURES: 


FORWARD &REVERSE - Have your say – and a chance to win a $300 tool kit 
THROUGH THE MIRROR - Zoow's look at the weird, wacky and what's making news 
ENVIROLINE - car coolant wears out - but what do you do with it? 

TOP GEAR - interesting bits and pieces from equipment suppliers _ - 

ASK THE ORACLE - got a question that has you stumped? Ask away! 


201 5 GH? 


Yes! Please send me copies of 20 Electronic Projects For Cars 


Order today: 
phone, fax or 


mail... 
Carano. [| | | J| | | 1 | | | | Simply phone (02) 9979 


5644 & quote your credit 
Signature” аах, i RENE Card exprydate —/ | card number; or fill in the 
PhoneNo( ) coupon & fax it to (02) 9979 
PLEASE PRINT 6503 (any time); or mail the 
ЭНЭ LE MM --...------- Ссочрәпіс Silicon Chip 
Publications, PO Box 139, 
Collaroy, NSW 2097. 


Enclosed is my cheque/money order for $ or please debit my 


LJ Bankcard J Visa Card J Master Card 


Name 


Suburb/town Postcode 


